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Summary — Zusammenfassung

This paper is based on an extensive review offexility in the
literature of soil science, agronomy and ethnicdigst The
spectrum of scientific opinions on soil fertilityas visualized in
mind-maps, definition types were analyzed, and lprab within
the conceptual approach towards soil fertility wanewn.

Differently oriented concepts were divided betwéesn terms of
soil fertility and soil quality. Soil fertility isnot applicable as a
technical term in natural sciences as it describetefinite, but
dispositional (concealed), soil feature; therefateis not fully
operationalizable for the natural sciences.

Soil quality denotes undefined and interchangeatdts of
appreciated soil attributes and functionalitiesjolhare assigned
by value judgments. It is a tool that integrateffedint soil state
variables and functions in order to evaluate thmaciy of a soil to
do what it is expected (i.e. function) or to asghsssustainability
of current land-use practices.

The phenomenon of soil fertility appears to thesciwusness as
an autonomous counter-instance with its own metel material
qualities, referred to in traditional cultic culition. The main
features of cultic cultivation of soil fertility arthe uniting of the

Bodenfruchtbarkeit — Phdnomen und Begriff

Auf Grund einer breit angelegten Auswertung deerhitur tGber
Bodenfruchtbarkeit aus den Gebieten der Bodenkuthele Agro-
nomie und der Ethnologie wird die Vielfalt von Defionen und
Umschreibungen der Bodenfruchtbarkeit grafischami,menta-
ler Landkarten“ dargestellt. Eine Typologie der Bofiuchtbar-
keitsdefinitionen wird erstellt, und Probleme ber &onzeptuellen
Anndherung an die Bodenfruchtbarkeit werden etdriearauf
aufbauend werden unterschiedlich ausgerichtete émazden
Begriffen ,Bodenfruchtbarkeit* und ,Bodenqualitat* geordnet.
,Bodenfruchtbarkeit* lasst sich nicht als natuneisschaftlicher
Fachbegriff fassen. Der Begriff beschreibt zwareelrestimmte
Bodeneigenschaft, aber weil diese dispositionalberen) ist,
kann sie wissenschaftlich nicht vollstandig operstlisiert werden.

.Bodenqualitat* dagegen umfasst unbestimmte Mergetausch-
barer Bodenmerkmale und Bodenfunktionen, die degrifBdurch
Werturteile zugewiesen werden.

Das Phanomen der Bodenfruchtbarkeit erscheint denusstsein
als autonomes Gegeniber, das nicht nur eigenstamaigerielle
sondern auch geistige Qualitaten besitzt. WeshatliStruktur-
elemente der auf das Phanomen bezogenen traditietiglos-

four elements, theeligio towards the spiritual side of nature, thérituellen Bodenkultur sind: das Zusammenbringen sisr

sacrificial, and theros.

A reevaluation of the soil fertility phenomenonrodern terms
would be an innovative and forward-looking reseapcbgram.
Practical and scientific work on soil fertility siid rediscover and
revive the feeling for, and apperception of, thermenon of soil
fertility in its mental and material aspects.

Key words: soll fertility / yield giving capacitysoil quality / soil
culture

1 Introduction

In soil science and agronomy, the concept of sotllity has an
almost infinite number of definitions, and viewptsirvary widely
with regard to its meaning and importance. Somearehers have
suggested abandoning the concept while others stghat
attention should be shifted towards another conasgnely that
of soil quality.

In this paper we review literature on soil feryiliand structure,
visualize and analyze its terminology and undedystientific
approaches. We include literature discussing frait cultic
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Elemente, dieeligio angesichts des Geistigen der Natur, der Eros
und das Opfer.

Wir brauchen heute einen neuen, zeitgerechten Zugam
Phanomen der Bodenfruchtbarkeit. Ein solcher Zudeammte in
ein innovatives und zukunftsweisendes Forschungsgron min-
den. Wissenschaft und Praxis sollten die Geflihisbemg zum
Phanomen Bodenfruchtbarkeit und die bewusste Whhmeg
seiner geistigen und stofflichen Aspekte neu ekileand weiter
entwickeln.

cultivation of soil fertility into the analysis tshow its main
features. Potential relationships between soililitgrtand soil
quality, a concept that is being used to assess aasoil is
functioning for a specific use or to evaluate thoistainability of
current land-use practices, are discussed andstloesthe relation
of the concepts of soil fertility and soil qualignd on the
phenomenon of soil fertility are presented.

2 Conceptual approach to sail fertility: Searchingfor scientific
definitions

A scientific foundation for the concept of soil tiity emerged
when—on the background of a new way of observirgrnea—the
basic principles of chemistry were
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applied to natural systems approximately one huhdred
fifty years ago. Liebig pioneered this developméri¢big,

Patzel, Sticher, and Karlen

Recognizing the fact that these scientific comniesitire
now meeting with English as the globlhgua franca,

1840, 1876) Even earlier the perception of the soil as asupported by electronic media, striving for clariyd

economically important production factor that netsbor
to produce a useful outcome had emer@Edaer, 1809;
Wulffen, 1847). The scientific notion of soil fertility,
stimulated first by agronomy and later by the erimgyg
discipline of soil science, formed a foundation fdeas
containing different traditional ways for both delsing and
conceptualizing fertility.

To understand how current concepts of "soil feytili
(,Bodenfruchtbarkeit” in German-language
evolved, we began our investigation by conducting
thorough literature review to identify different fogtions
and descriptions that have been given to soillityrtand
closely related terms. This was followed by a foamd
content analysis of those definitions. Yield-giviogpacity
(,Ertragsfahigkeit”) was also reviewed because, as
closely-related term in the word-field of soil féty, it is
equated with soil fertility by some authors, disest from it
by others. We reviewed numerous definitions anduair-
locutions (roundabout expressions) in scientifipgra to
illustrate the broad spectrum of viewpoints puldistwith
regard to soil fertility. The more recent concepoil
quality" (,Bodenqualitat”), discussed especially the
English-language literature, was also reviewedeteminine
how, if at all, it was related to various concepfssoil
fertility.

Our purpose for this review was that until recentlye
existence of different languages often resultedqisite
separate research communities with differdimtguae
francae. Within these communities, different notions of
term and conceptual differences could easily drseause
of different linguistics, literature background, darthe
momentum of research focus and scientific discussitis
historical fact has to be taken into account wéhard to the
terms soil fertility (Bodenfruchtbarkeit) and soil quality
(Bodenqualitat)respectively.

! "Die Pflanze lebt von Kohlensaure, Ammoniak (Stdpssiure), Wasser,
Phosphorséaure, Schwefelsdure, Kieselsaure, Kallter8ide, Kali
(Natron), Eisen, manche bedurfen Kochsalz" (p.Bhe"plant feeds on
carbonic acid, ammonia (nitric acid), water, phasph acid, sulfuric
acid, silica, lime, magnesia, potash (bicarbon#tgodium), iron; some
require sodium chloride" (transl. by the authors).

2 "Ohne Arbeit tragt der Boden nichts." "Die Arbést es, wodurch der
Mensch alles gewinnt oder gewonnen hat, was ereféeni.. Jedoch
erfordert jede Arbeit ein Material, an dem sie aigy wird. Dies
Material gibt die Natur der Ackerarbeit im GrundduBoden, und aus
dem durch die Arbeit aus dem Grund und Boden hgelmachten
Produkte wird das Material fur die Verwendung jedederen Arbeit
geliefert" (Vol. 1:99). "Without manpower, the sbitars nothing." "It is
the work, by which means men and woman obtain e labtained
everything they enjoy. Every work, however, needsagerial, on which
it is done. This material, given by nature for egiure, is the land. And
the products, that are brought forth from the ldogisnanpower, are the
basic materials for every other kind of work" (tsarby the authors).

In the following the English expressiosail fertility and soil qualityare
used exclusively.

w

a

consistent terminology among agricultural and ddien
communities throughout the world is becoming mond a
more important.

2.1 Materials and methods

Our goal was to identify citations associated veither "soil fertility" or
"yield giving capacity" research in the German-laage literature and
with the relatively recent "soil quality" concept ithe Anglo-Saxon

literadure literature. - Electronic databases, maintained byatibs and private

services, were searched to identify key publicatiassociated with each
research theme. The electronic searches were soppled by manually
following citation lines through the various refece lists.

The citations were analyzed and categorized usiggaditative content
analysis(Mayring, 1993). This approach uses a systematic text asalysi
identify a reasonable number of categories basdidevature content. The
content analysis requires five steps: (i) abstngcind summarizing; (ii)
paraphrasing and condensing, (iii) developing -firster groups, (iv)
consolidating into more general second-order groapd (v) selecting a
letter code to enhance clarity of each classificatiheme. The process
results in a table that can be transformed inttage or mindmagBuzan,
1997) that provides a visual overview of all thievant literature. These
mental pictures also provide a weak hierarchicassification system for
the various concepts. The system is consideredK'Weacause any one
element (citation) can be placed at several platdés, properties warrant
such classification. Another advantage of weakan@ries is that they are
less susceptible to methodological bias than sttuegarchical systems
(Bandeltet al., 1991). Finally, the grouping of statemeard arrangement
of branches within the hierarchies are designerepoesent relationships
between citations in each category.

2.2 Concepts and soil fertility

The numerous concepts associated with soil fgriititthe

German-language literature are illustrated in Hig.The
short statements that name each branch or nodeaire
quotations but simply labels indicating how onarare of
the authors conceptualized soil fertility. The #rmain
branches have an additional "category name" ("piesvi
yield, is the sum or resultant of something, or ais
ecological or life process") that is intended tdphéhe
reader quickly grasp the predominant themes adsdcia
with citations listed along those branches. Foesaghere a
citation appears in multiple categories, this simlus-
trates (1) the multi-dimensionality of the weakrhrehical
classification, (2) the ambiguity in definition @ircum-
scription of the term soil fertility in the citatio or (3) the
occurrence of multiple, non-corresponding statesient
within the same paper.

The main feature of the term "soll fertilityBranch #1)in
the German-language literature 'igrovides yield". This
concept is dominant in 30 (Branch 1, nodes a ttn&j0
(Branch 1, nodes a to g) percent of the publicatiorhe
largest node on the diagram (la) identifies literatwhere
actual yield is identical with or fully represertat of the
soil fertility concept(Brinkmann,1922; Kéhnlein, 1957b;
Scheffer1959;Rosenkranz1963;Deutsche Akademie fir
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Landwirtschaftswissenschaften]1963; Kdhnlein, 1965;
Boguslawski, 1965; Schefferand Schachtschabell1966;
Scheffer and Schachtschabel,1982; Sauerbeck, 1985;
Winkel, 1991; Gisi et al., 1997). Within this grotigere is
the full range from defining the notion of "prowidj yield"
as a potential yield capacity to yield as an acteallt or
measurement.

All of the nodes on the right side of Figure 1 Ig)-
illustrate subtle differences associated with thgelti-
centristic" point of view(Muller, 1980; Hagemannand
Schnee, 1981; Groschoff etal., 1975; Kundler, 1989;
Derbruck, 1981; Amberger,1988; Pauler and Neumann,
1989; Muckenhauser1,956;Ries,1956;Koblet, 1965;DLG,
1984; Baeumer,1991; Baeumerand Keller, 1991; Nie-

Patzel, Sticher, and Karlen

#3) refers to the concept as an indicator of "ecoldgicdife
process". In biologically orientated papers (nodeaBd 3b)
soil fertility is depicted as an "ecologically intasoil
(EDMZ, 1986) or as soil that has an intact regeneration
ability (Heeband Wetter,1995). In some publications, soil
fertility is pictured as a "vital activity" (nodeéx-3e). These
references have a broad range of emphasis extefraimg
"organic processes(Baeumer,1994) to "an organism'
(Andrae,1957) or more generally simply to "liffRusch,
1968) within the soil. From a rather metaphysidaivwpoint
(node 3f), soil fertility is conceptualized as "uégfing the
recurring spiral of life and deatlifRohrhofer,1983).

The fourth main Branch#) of our conceptual soil fertility
map defines the term as being able to "serve gl This

schlag,1957). The main difference within these citatiogs iis also encountered in one-seventh (14%) of thatiaits.
that they range from highly mechanized and chemiciThis function is addressed indirectly as "servisgaagood

dependent agriculture on the one side (Ib) to lotermal

site" in 4a(Scheffer,1959; Schefferand Schachtschabel,

input management on the other side (Id). The seamynd 1966, 1982 Sauerbeck1985;Werner,1991), or directly as
nodes (i.e. Ibto Ib® or Id' to Idf) help differentiate these "feeding and tending” the plant in 4Roemerand Scheffer,

publications according to the timeframe (currentaotual
yield to long-term yield sustainability) that thétation
appears to be considering.

The fertility-yield-equation is emphasized in vievipts
expressed in citations listed along Branch If, wehepil
fertility is conceptualized primarily as a contributo crop
yield (Schefferand Lieberoth,1957;Kundler, 1989;Robert-

Bosch-Stiftung,1994; Preuschen,1978). Citations express-

ing an ecocentric viewpoint, but still predomingnyield-
orientated, are listed along Branch le, and gelyecan-
ceptualize soil fertility as either productivity tfie bio-
cenosigSekera1954) or material turnoveéBatilov,1978).
Conceptualizing soil fertility being abl&o bear fruit"
(Branch 1g) is very close to the yield-centrism cept
(Finck, 1979;Finck, 1992; Gisi et al., 1997 Sticher,1997),
although subtle differences in the connotations thu
expression should be acknowledged. It is a stefy droan
the purely utilitarian purpose ascribed to soile&iing fruit"
is etymologically close to the German word ,Bodeiafrt-
barkeit" which means to hold or bring something forth.

1949; Woermann, 1954; Ehwald, 1963; Rusch, 1968;
Lieberoth,1969;Sauerbeck]1985).

In addition to the four main themes categorizingfjrdng,
or circumscribing soil fertility, we identified déast eight
other conceptualizations. One definition (n&@ describes
soil fertility as all that is societally wished f(EDMZ, 1986;
Werner,1991; Baeumerand Keller, 1991; Baeumer,1991;
Kbdppen,1993) and is a trend that currently appears capable
of becoming the new mainstream for soil fertiligsearch.
This trend seems to be influenced by the Anglo-8arom
"soil quality”, which emerged in the 1980s in th&AJ A
simple predecessor for this view of soil fertil{tyode5b) is
an equation published in the 1920s with regardground
rent" (Brinkmann,1922). The decisive role of the farmer
with regard to soil fertility is emphasized alongaBch#6
where the term is defined as "the state of soifivatlon"
(Blohm,1964) or simply "the output of farmingHofman,
1987).

Although some have implied that soil fertility arsmil
quality are interchangeable terms, this was noirttent of

The second primary Branck#?) conceptualizes the term the authors asked by the Soil Science Society ofioa to

soil fertility as the "sum or resultant of sometiinThis
visualization or mind-map is encountered in onessév
(14%) of the citations. The driving forces for thisncept are

"properties" in Branch 24Schefferand Schachtschabel,

1966; Lieberoth,1969; Pommer,1987; Dabbert,1994; Gisi
etal., 1997), "factors" in Branch 2PNoermann,1954;

Kohnlein, 1957a; Egorov, 1978; Rat von Sachverst. f.

Umweltfragen,1985), "processes" in 2(Scheffer,1959;
Hess,1998) or "activities" in 2dBachthaler,1979). Each of
these categories forms an open or closed setrdfuaés or
properties that determine or describe soil feytilin each
case, "soil fertility" is defined through its fuimt as a
generic term that encompasses all sorts of relgyealogic
parameters.

A third primary definition, or circumscription ofhé
concept soil fertility in German-language liter&tBranch

define soil quality, examine its rationale and ificsdtion,

and identify the soil and plant attributes that {ddoe useful
for describing and evaluating soil qualifiarlen, et al.

1997). Several German-language authors includieg-

bruck (1981), Koepf(1991) andBosch(1991) consider soil
quality too complex to even be definable (node Tther

authors, such aSchénbergeand Wiese(1991) andLinser

(1965), consider soil quality to be undefined bseaaf the
abundance of subjective ideas included in the qurc@des
7b and 7c).

A very simplistic approach (Brancg) is the proposed
identity of soil fertility as the soil's nutrientose (Conrad,
1864; Rauheand Lehne,1964). Another attempt to achieve
both simplicity and scientific accuracy is to defirsolil
fertility a mathematical formula (nod&a) such as in
equation 1:
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SCHEFFER 1957
SCHEmR 1 . usnan@ 1969 | BOGUSLAWSKI 19546
FINCK ly179m is the effectiveness 18 a' product of factqrs f(WOTk, capltal, knowledge)
SFINCK 1992 of utilization (climate-state of soil with infinite growth
GISI 1997 fertility-crop rotation
is soil fertility ~cultivation) ROEMER 1949

f(soil, climate, plant work)

SCHEFFER 1957

f(soil, climate, work)

d
[ BRINKMANN 1922 | W
il fertili “( Ertragsfihigkeit is a function of | SCHEFFER 1959 |
is soil fertility as i giving ity) factors le f(soil fertility, climate,
ground rent cultivation, others)
ih N\
ROEMER 1949 \—UEBER OTH 1969
BO%JSLAEWSKI 935965 f(soil fertility, climate
KOHNLEIN 1965
C i e
is the eaming potential
ENGELS 1955
BRINKMANN 192
f(soil fertility, work)
BLOHM 1964 BOGU%ILEASWI\?SSI% 1965
is the manifestation | BOGUSLAWSKI 1965
of the eamning =~ TR 182 } is the yield S [sTicHER 1997]
potential is the productmty/3 3d originates from soil
¢ and circumstances

Figure 2: Yield giving capacity in the German-language literature. The references are presented graphically following the same principles as used for Fig.

1. The number labels and the references are mentioned again in the text.

Abbildung 2: Ertragsfihigkeit in der deutschsprachigen Literatur. Die Literaturverweise wurden nach den selben Prinzipien wie bei Abb. 1 grafisch
dargestellt. Die Ordnungsnummern finden sich ebenso wie die Literaturverweise im Text wieder.

sf=f(y,t,cl,cr,cu), Equation [1]
where sf = soil fertility, y = yield, t = time, ¢l climate, cr =
crop rotation and cu = cultivation (adapted fr@ngus-
lawski, 1954). Auerswaldand Schwertmann(1990) gen-
erally speak of soil fertility as soil potentialhile Bosch
(1991) concludes that soil fertility is simply anfition
(node 9b). Branch #10 shows ttdippen(1993) designates
soil fertility as a balance of forces that bringstli yield,
while Wulffen(1847) andMarx (1919, 1952) define it as an
outcome resulting from a combination of nature eumlture.

2.3 The concept of "yield giving capacity"
(Ertragsfahigkeit)

Branch#1 along Fig. 2, identifies literature suggestingt th:
one way to conceptualizgeld giving capacityErtragsfa-
higkeit) is to define it as a "function” (althougbt strictly
mathematical) of location factors. Although thetfacsets

ygc = f(cl,sf,cr,cu),

(node Ib), soil or soil fertility is always a membef the
factor set that determines the yield giving cagaciimate
and cultivation are the other two generic factdtse papers
of Roemerand Scheffer(1949), Schefferand Lieberoth
(1957), Scheffer (1959) and Lieberoth (1969) form a
traditional line of thinking (nodes Ic-f). This wigoint has
seemingly been taken up bieeband Wetter(1995) whose
paper (node Ig) represents the official Swiss Adshiation
position. Sticher(1997) holds a modified position (node Ih)
of the "factor-set-group" emphasizing that to bieaits, the
soil needs some "necessary circumstand@sguslawski's
(1954) texts are characterized by a remarkableirfgzs in
semantics (node Ib), but he seems to compensatenvithi
the precision of formulas such as equation
Equation [2]
where ygc = yield giving capacity, cl = climate =sétate of
soil fertility, cr = crop rotation, and cu = culétion.
Besides defining it as a functidnigberoth(1969) equates

vary with authors, they have in common a conceptuine yield giving capacity (Branahd) with the effectiveness

closeness to economic thinking in several categaogtated
to crop production.

Except for the case ofriedrich Engels(1955f, who
excluded any natural factor of the yield giving a&aipy

4 Engels wrote: "Die Ertragsfahigkeit des Bodensdisch Anwendung
von Kapital, Arbeit und Wissenschaft ins Unendlicvesteigern” (p.31).
"The productivity of the soil is to be increasediriitely through the
application of capital, work and science" (trabgithe authors).

5 Lieberoth: "Ertragsfahigkeit Effektivitat der oBennutzung. ...
Ertragsfahigkeit bedeutet den hochstmdglicheraBram wirtschaftlich
vertretbaren Produkten, den eine bestimmte Flaoter den gegebenen
natiirlichen Standortsbedingungen bei Anwendungnabér Kultur-
maRnahmen im Durchschnitt mehrerer Jahre hervargeésr vermag.”
"Yield giving capacity = effectiveness of soil esjétion. ... Yield
giving capacity means maximal revenue of productdich are
acceptable from an economic point of view), whichagre is able to
bring forth in the mean of several years, undernhtiral locational
factors and optimal cultivation practice" (trarisf.the authors).
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of utilization. Assuming that he is equating "effeeness"
and "efficiency” this would mean optimizing the gue-
tivity factors®

Patzel, Sticher, and Karlen

The first dimension examines whether a publicatiaims
to have the power to define a term or not. The teo-
trasting perspectives consider whether the defimitis

Scheffer and coworker's publications and textboolstipulated,or if it is reported.Stipulative definition claims

support those who define soil fertility as the 'sadlbility to
bear fruits and have the opinion that soil festiéind yield
giving capacity are equal (nod2a). Pommer (1987)
emphasizes that the time scale distinguishes ifgrtind

that the readeshoulduse the term in the proposed manner,
basically pleading that the author's definitiorcagrect. An
example of a stipulative definition would be thentemce:
"soil fertility should not only be understood agmesenting

productivity (node2b). Fertility is considered a long-term yield opportunities, but also as the integral ofimas

condition, whereas productivity is a short-termpa@sse to
the same phenomenon. Also part of this groupriskmann
(1922) who defines both soil fertility and yieldviig
capacity as the ground rent (node 2c). There igeataum

pedologic and socio-economic quality indicators.heT
reporting approach is the opposite of the stipulative. Is thi
case, the author reports what has been observetein
literature as a common definition. An example wobkl

(Branch#3) of ideas that range from viewing "yield giving"Soil fertility is generally understood as the putal of the

capacity" as earning potential to accepting ithesabsolute
yield. In the case ofRoemer and Scheffer (1949),

Boguslawsk{1965),K6hnlein(1965) andGisi et al. (1997),
it's the earning potential (node 3a); whileBlohm'sview

(1964), it is the actual manifestation of the eagrpotential
(node 3b). A proposed relationship between the tezuaf

productivity (in the sense of
"Produktivitat") to yield giving capacity (node 3is) given

by Boguslawski(1965) andSchefferand Schachtschabel
(1982). The opinion, that the yield giving capacity

identical to the vyield itself (node 3d) is held Bngels

(1955),Brinkmann(1922),Ries(1956),Boguslawsk{1965)

andDLG (1984).

2.4 Conceptual categories and structure of soil félity
definitions

soil to bring forth yield." This approach is essalhy
referring the reader to a scientific "common sense"

The second dimension is formed by the opposites of

extensionalor intensionaldefinition. Some scholars prefer
to define soil fertility through the conceptual temt
(,Begriffsinhalt”) assigned to the term, while othedefine

the German worit by the extension of terms or observations cavdre the

definition (,Begriffsumfang”).

The extensionaltype of definition fits well with the
scientific practice because it allows the defimtiof the
term to be given as a set of measurable featutealsd
allows mathematical formalization. One way of depahg
an extensional definition is by enumerating indiad
concepts (,Individualbegriffe”) that are often pespes.
For example: "soil fertility enfolds the texturéet content
of organic matter, the microbial activity, the pHdaothers

To understand subtle differences among the vario+-- A more general extensional definition couldereto

concepts of soil fertility, it is important to notly examine

some broad property classes, such as: "soil fgrigi the

what is said, but alsthow it is said. In natural sciences,SUm of all physical, chemical and biological sofbper-

guotations are seldom used because it is normatficient

to cite the meaning of a scientific result. Fostraview, we
take a closer look at original texts, because finohg soil

fertility, it's often not clear what meaning waseinded and
if the chosen wording is arbitrary or essentialr Has

purpose we developed a rough classification ofeckffit
semantics and definition types and applied themth®
definitions and circumscriptions of the investighterms.

Different ways of defining soil fertility

Three categories or dimensions for defining saitilfey
were identified, each having two distinctly conthag
perspectives. These dimensions and their varionto@-
tions are basic knowledge in the philosophical igises
associated with logic and philosophy of language .sAch,
these literary concepts are not new, but they havely
been applied to natural science literature and meefre to
the various scientific concepts of soil fertilifijhe utility of
these three dimensions is that they help formutaeshape
of each definition or what each author presumablgrids.
The opposite perspectives associated with eachngioe
provide valid criteria for classifying each defioit.

ties." An extensional definition is useful if oneamts to
make a scientific statement without making a comait.
An intensionaldefinition is equally widespread in scientific
literature as the extensional type. This type dinitéon
aims to declare the significance (,Sinnbedeuturaf'the
term, which is often the author's purpose for defina
term. For example, the defining purpose of soitilfgris to
fulfill one or several functions. Therefore, themmoon
definition "a fertile soil brings forth yield" isnaintensional
definition; the purpose is the yield. This defiaiti type is
also very handy for an "interdisciplinary" or "igtated"
approach that tries to incorporate many differantdesired
qualities. An example of an intensional definitioould be:
"A fertile soil has a high biodiversity, a high piectivity, a
good structure and a high ability to neutralizad@gents."
The third dimension within which various definit®rof
soil fertility are found concerns the extension thie
significance that is claimed. The two extremes cissed
with this dimension claim to be either essentialistr of
operational significance. The former is considexetie the
real definition (Realdefinition), which says something about
how things reallyare in their essencewhereas the later case
is considered to bermominal definition(Nominaldefinition)
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or a term that is intended only to be helpful fame
munication.

Explicit real definitions are quite rare in scientific ambiguity or to objectionable restrictions.
authors often contestir threasons, theoretical claims for conceptual claaitg rigor

literature, because other
scientificity. Generally, it is not clear if an &ot intends to
give a real definition or not. An example would Bl its

essence, soil fertility regulates spiritual powdriving the
recurring spiral of life and death." In contrastn@aminal
definition is a generic statement found
literature. An example with respect to soil fetyilwould be
the sentence: "The term 'soil

productivity of the agro-ecosystem."
In addition to the three dimensions that were desdr
above and used to differentiate the various sailility

definitions, it can be observed that the entirecspen of
explicitness or implicitness and of possible granicah
expression have been used by the various authdns.

“of dealing with the term
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for natural science standards, is that any attetopt
specifically define soil fertility leads either tan undue
For ghe

in most conceptual definitions are generally ndfilfed in
practice.

The second thesis is th&xtensional definitions of "soil
fertility" tend to be poor in real substancé/hen trying to

in scientifi define soil fertility in this way, it doesn't expiaanything.

It only enumerates something. In the generic case,

fertility' assignse ttextensional definitions, the term "soil fertilitgerves only

as a label for the sum of the terms it represemts,almost
no further substance is assigned to it. Therefegh
definitions become rather superfluous labels withou
explanatory capability and generally with poor native
power. Consequently, we are not keen to claimttiiatway
"soil fertility" should be

means that there is no common convention or consenextensively followed.

within the scientific community with regard to hdhe term
"soil fertility" should be addressed when tryingdefine or
circumscribe it.

A third thesis suggests thamitensional definitions of "soil
fertility" are particularly connected to scientifand societal
Zeitgeist.This also applies to definitions that are compietel

The most common grammatical approach is the nomiilembedded in the scientific discourse. Intensioedihitions

sentence construction beginning "soil fertilitig ..."

Subsequently, the end of each sentence is eitheqaated
nominative term such as "production power" or "d@epe
tiality" or a complex explanation. Most often, tequated
nominatives are soil "properties" "processes"”, atsifiies"
or "functions". Another approach is to say soiltifity

"comprehends" or "includes" or "covers" somethimbis

"something" may be an open or closed list of aftels or
simply "everything important".

Rather implicit are definitions that describe deitility by
what it is "measured”, "indicated", "characterized"'mir-
rored". Similarly, but with rather active connotats are
implicit definitions, which claim that soil ferttlf "unhides"”
or "expresses" itself by something, or is describgcthe
effects that it "causes". Another indirect approson
defining soil fertility is to promote or evoke efiént causes
for it. An example of this approach would be totestthat
fertility is "due on" something (e.g. clay complsker is
"determined by" something (e.g. soil life).

2.5 Problems of the conceptual approaches tmik
fertility

are - as extensional ones - in most cases opexrtéasion
with further elements. This type of definition ubyaesults
from a negotiation process in either the scientfiqpublic
arena. It is therefore particularly useful for ingorating
socially expressed features, but when used, suiehitibans
should be conscious decisions and fully declareir the
context. We qualify this thesis by the assumptioat tthe
suggested flexibility doesn't affect the core isien of soil
fertility that is "To bring forth what nourishes'This
intension certainly appears to be a cultural cansta

The fourth thesis is that:'Soil fertility" is a qualitative
dispositional term that is not completely operasitirable
in natural scienceslts actual state is not measurable
because of its nature to be a partial and indiectl
perceivable state of the soil, capable of bringfogh
something under certain conditions. This featumtrioutes
to the observable mess of implicit, indirect antthesi over-
stretched or over-restricted definitions of soitifiy.

To summarize, we can say that definitions of saitility
are limited (i) by its constitutive aspect to beisposition
(which is never present at hand) and (ii) by thet faat it
comprises a striking plurality of significant asgedtrans-

Problems associated with using a conceptual appro:gressing the realm of natural sciences. That's inhthe
towards soil fertility can be grouped into four ske. The observed literature, the concept often either piass in a
first states thatThe term "soil fertility" is not apt to be multitude of enumerated measurable quantities oflsted
shaped as a technical term of natural sciendéss type of by the societal wish list. Without reservation, thefinition
problem occurs because with regard to soil feyfilit - in the sense of "degree of distinctness” - of fmtility
disciplinary terminology and lifeworld (spoken eygay) can't escape the trade-off relationship with regardts
language often do not agree. When this occurs dftsn degree of completeness.
impossible to uncouple scientific definitions frdahe real-
world language without losing a lot of the term’
significance. The rich and different human peraetilead The problems associated with a conceptual appré@ch
to a striking variety of meanings associated withnis like soil fertility result in substantial confusion asdmetimes
soil fertility. The nearly inescapable conclusiespecially

2.6 Distinctions between soil fertility and soil qality
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an explicit laziness to seriously define the temscéientific considered too one-sided from societal, ecologizad
work and publishing. Therefore, to relieve sometlé pedological{Revelle,1984) perspectives. A policy change
strain on having only a single term and solve sahthe towards sustainable agronomy was called{Raul, 1989;
observed conceptual problems, we propose to distrithe American Societey of Agronomy98%; Brklacich et al.,
multiple conceptual concepts associated with "fatility”  1997°). The first proposed definitions of soil qualityere

to the two terms: "soil fertility" and "soil quallt This does very similar to those associated with sustainai®romy
not imply that we are simply replacing one term hwit{Parr et al., 199%; Committee on Long-Range Soil and
another, as some have concluded with regard to UWater Conservation, National Research Couri993%). A
literature on soil quality, but to use the two terffor characteristic of the definitions proposed for ustinding
concepts that have a distinctly different focus. darify  soil quality was an attitude that it "should" engass a
our recommendation, we suggest that the followirmore diverse set of physical, chemical and biolalgic
distinctions be made between the two terms. properties and processes than previously beingidenes!
Soil fertility denotes a definite feature of the soil, but it is {Doran et al., 199%) and that goals for soil quality need to
dispositional (“concealed”) one. This feature canbe be "set"{Cox, 1995%. Some authors acknowledge the
substituted for or supplemented by additional ladbeés relativity of the soil quality definitiongHortensius and
without changing (replacing) the term. Its conceptis Welling, 1996“ Doran and Parkin, 1996 USDA, 19969
swayed by value judgments and the specific featwi##s that leads to the assumption of changeali#tginhardt,

vary among soil resources.

Soil qualityencompasses an indefinite (open) set of tangible this sense has ceased to be important. But theigahysroperties of

or dispositional attributes of the soil. Theseilatites may be soils - their capacity to retain water that carekizacted by plant roots
to provide calcium and other cations through basshange in clays

SUbSt.itUtEd for or supplemented by Othe_r attribm.&bou.t and to maintain fertilizer in available form foretiplants - are of vital
needing to change the term. Therefore, it is agkésontain importance.” (p. 471)
what is assigned to it. The attributes assignebddaerm will "A sustainable agriculture is one that, over lomym, enhances

differ among soils and the various demands. bechesterm environmental quality and the resource base on twiagriculture
' depends; provides for the basic human food andr fieeds; is

is influenced by value judgments. o _ economically viable; and enhances the quality fef for farmers and
Our rationale for recommending two distinct termghat society as a whole."
if soil scientists and others do not try to incluelerything  ° "A sustainable food production system (SFPS) ifinde here as an

that would be actually desirable from an ideal swithe agrifood sector that over the long term can sinmgltausly (1) maintain
or enhance environmental quality, (2) provide adégwconomic and

definition of "soil fertility”, the eStab"Shed ter would not social rewards to all individuals and firms in rduction system, and
suffer from a complete shift of meaning or a corcep (3) produce a sufficient and accessible food supfy 10)
expansion to the point where there is completeifition  They define soil quality as "the capability of @lso produce safe and

of any true meaning for the term. Based on thisoring nutritious crops in a sustained manner over a lpegod, and to
’ ! enhance human and animal health, without impaitihg natural

most of the observed broadened intentional dediniti  resource base or harming the environment.” Furthey stress the
(containing more than one element) of soil festikthould function of soil as environmental filter affectiagr and water quality.
be assigned to the term soil qua|ity_ This indédinerm (i_e_ T "soil quality is best defined in relation to thenttions that soils

: ; ; : perform in natural and agroecosystems." The autkaysthat the term
soil qua“ty) is more suitable to encompass all thé soil quality has been long time closely relateceeen synonymous to

attributes that are valued as being important feasaring a the term soil productivity, but now "there is grogirecognition that the
soil against a given standard and to mark its dapéx do functions soil carry out in natural and agroecamyst go well beyond

L . promoting plant growth. Soil quality can be defined the ability of a
what it is eXpeCted to do. The more definite tersoil soil to perform its three primary functions: to ftion as a primary input

fertility" is the right one to keep in focus thennoealed to crop production, to partition and regulate wiw, and to act as an

phenomenon of "bearing new life and bringing fornthat environmental filter.” (p. 201f.)

nourishes". 2 3oil quality should not be limited to soil prodivity, but should
. L encompass environmental quality, human and animaltth and food

We also suggest that a}doptlng these two d|§tlmm$efor safety and quality.”

th.e German literature will help redgce confugosoasated 18 "W need to set national goals for soil quality”.

with Fhese terms. For ex:_;lmple, in the Ur_”ted.Starbs “ "t is recognized that quality is a relative copigewhen soil

America, the concept of soil qualfitarose partially in reac-  measurements are considered of good quality for mmgose, they

tion to an emphasis in soil fertility research gnectice that  may be of very poor quality when considered fromtaer perspective.”

was shown to be environmentally harmful andsw B "perceptions of what constitutes a good soil vdgpending on
individual priorities for soil function and intendiéand use; however, to

manage and maintain our soils in an acceptablee d@t future
L ., ) generations, soil qualitynust be definedand the definition must be
The most common present definition is: "Soil giyais the fitness of a broad enough, to encompass the many functionsildf so

specific kind of soil to function within its surrodings, support plant and - .
animal productivity, maintain or enhance water aid quality, and The_types OT |nd|c_at0rs Fha_t are_the most us@.'piend on the function
of sail for which soil quality is being evaluated.

support human health and habitation." See for el@tdSDA (1996).

“In the past, soils have been utilized as a sofieceproduction of 7 "The con(;ept_ [of soil quality] is not rigidly fideand will evolve and
nitrogen and other plant nutrients, hence the quiaef soil fertility, i.e., change with time.”

the availability in the soil of nutrients for plagtowth. With the advent *® The definition of soil quality and health is “furenal® and
of the modern technology of use of chemical feils, soil fertility in "interchangeable".

©
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1995") and even “interchangeabilitfHarris et al., 1998)
with some soil fertility definitions. Soil qualitys thus
defined by value judgments concerning various laitds
and is therefore in agreement with our proposaufing the
term as a vessel fdinis aspect of dealing with the soil.
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focus on fertility cults and rites mostly observeal
European practices until the last century. Thedts and
rites covered the full range from hidden undergtbun
culture to official high-cultural events.

The concern with the four elements - water, fie,aad

Developing a more distinct relationship betweenl scearth - and the attempt to unite them in the corvesy,

fertility and soil quality will result in a clarifiation of the
concepts and improve communication regarding trae
in both scientific and societal discourse. Thiddtion of
tasks" between the two terms may also help avaidesof
the problems of dealing both scientifically andtorally
with the soil. It may especially help avoid mingjirof
concepts focusing on the phenomenon of soil fgrtiersus
the value judgments associated with soil quality.
Adopting the distinctions recommended above wotde f
soil fertility from the numerous attributes thateamore
appropriately assigned to soil quality. This wowdable
scientists and others to focus on the concealedgohenon,
but it doesn't answer the question: how can weriesand
deal with "soil fertility"? From the literature riew we
learned that soil fertility cannot be grasped bteehnical
term, that it's not actually measurable, that esitaral
definitions are rather evasive actions and thatnsibnal
definitions are particularly connected to cultureda
Zeitgeist. Therefore, we will return to some papéos
examine the persistent closeness of the term feuility"
to lifeworldly (lebensweltlich) perceptions and hdhese
perceptions have, for natural scientists, resultedthe
sometimes annoying variety of definitions that asso-
ciated with the term.

were assumed to form an underlying pattern of mdesy.

Concerning the antagonism of water and fire, opented
belief was that if a fire-wheel rolling down thdltim spring
ends up in the river (so that fire and water coutite),
there would be a good juice of the vine at the ehthe
year. Both of these elements had to enter the @od, the
one that was under-represented was brought into it.

In other instances, the plough was sprayed withemet
bring moisture to the earth (because water symidbliz
fertilization) or dipped in water or a river, ancasvthen
accompanied with burning candles to counterbalahee
abundant water. Sometimes the reapers and theshaveee
also sprayed with water when returning from th&dfe

Fire, either through burning torches or by a plotigt had
been pulled through a fire, was brought onto tleéd$§ in
spring to "awaken the corn". The fire and the ashes
also employed for protection against destructiviuémces
such as evil spirits or plant diseases.

Soil was often seen as a feminine element thatsheaa
protects vital processes. The soil was invoked itimals
concerning conception, birth and strengtheninglolidcen.
Also for the relief of illness and to ease the dyiaxcept in
cases where the concerned person had insultedihéns
the context of soil fertility, the earth was seenthe site

Schefferand Lieberoth (1957) suggest that the term'swhere the other elements should be fixed in antedrin a

closeness to folksy intuitions resulted becausisdforigin
from anschauungerof natural philosophy".Schénberger

way that new life may be born.
Wind and air were seen as manifestations of a tspiri

and Wiese (1991) identified the term's "mythological reviving and inhabiting woods and crops, living time

origin" as separating it from scientific terminolod.inser

(1965) states that soil fertility is a "symbol" feomething
that we suppose exists as an efficient cause. \Woigp
Linser, the naming of this symbol can be differentmay

be a fertility Goddess of primitive people, or thaentifi-

cally conceived term "soil fertility".Rohrhofer (1983)

evokes consciously mythological connotations ofectr-

ring spiral of life and death" as a chief featunehis soil

fertility definition. To further illustrate the miighle aspects
of the soil fertility phenomenon, the next sectfonuses on
the relationship of cult and cultivation.

3 The cultic cultivation of soil fertility *°

Based on ethnic studies performed\dgnnhardt(1875—
77), Dieterich (1913), Frazer (1928), Bachthold-Staubli
(1927-1942), Weber-Kellermann(1965) and Winiwarter
(1999), we sketch some features of a conceptiogodf
fertility, which addressed the spiritual side ofura. We

The adjective "cultic" and the noun “cultivationdth originate from the
Latin root "cult-" what means "“inhabited, cultivdtevorshipped".

breath of the wind. In response, people left carseand
fruit "for the sake of the wind and his child", threw flour
into the wind to feed it and as protection agaiitst
destructive aspects. There were stories that the abthe
farmer who forgot the wind became barren.

The four elements can be looked at as primary dfgsos
the inner and outer realm of human experience.héir t
uniting, a spirit played a crucial role. The vegetaal spirit
was seen in the wind or in actual personificatiohisere
were tales of women and animals inhabiting the tagms
as spirits and sometimes appearing to humans. ping¢ s
was represented by the last ears of corn in a, fisldigures
made of grain, or by men and women dressed in abpeci
costumes made of tissues or plants. It was sebotasthe
creative and created. The spirit appeared as old an
moribund or as renewed, resurrected, or newborre Th
vegetational spirit had aspects of both sexespaiogy to
mythical mother-son pairs. Its female aspect wagnof
called "corn mother" because she "bears childreanym
thousands". She gave birth to grains and was aisavied
in human marriage and fertility, as expressed byyma
rituals, especially of women.
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Two behavioral elements are important factors fog t Conceptual approach

cultic cultivation of soil fertility - sacrifice ahoffering on
the one side and eros on the other.

Whereas real human sacrifice for soil fertilitysliear back
in history (e.g., ancient Athens), or at a greatatice
(India), the offering of produce is still presentEurope and
America, most prominent in Thanksgiving.

Similar to the "feeding of the wind", there wertuails for
"feeding the four elements". Flour or bread wagddig into
four portions and was exposed to the wind, thromto i
river or well, burnt in a fire and buried in therim
Different forms of eros were cultivated to bringeself, the
soil, and the community into a mode of belongingetber.
One form was the direct, physical and emotionalimgtin

Within the conceptual approach towards soil featued
functions, we firstly wish to highlight the differees be-
tween soil fertility and soil quality. The first otains
conceptions about the definite, but dispositionabn
cealed), soil feature named fertility; the seconthtes to
concepts dealing with undefined and interchangesditte of
appreciated soil attributes, named soil qualitye Hiverse
soil attributes and various direct or indirect soihctions
are assigned by value judgments to be part ofcgdility,
which are reached through finding social consenSush a
conceptualization of soil quality allows the recitigm of
diverse soil physical, chemical, and biological graeters
that must be considered when striving to use ssiburces

touch and joining together with the soil and theurfo appropriately to simultaneously meet the numeragsetal
elements. Close to that behavior were attempts ae p goals imposed upon that resource. That may mekay tine

ticipate in special events among natural forceshsas a
thunderstorm in a "marriage of the elements".

Another aspect of the eros was tiieros gama¥ of men
and women on the field, in sympathy with the ugjtiof
elements within the soil. Bridal pairs played thaer of
"maypairs"

focus on valuating material soil parameters in ltgbt of
societal goals which are indicated by measurablé so
properties, or it may mean to include non-pedoloagd
non-agricultural parameters explicitly into the |spuality
indicator sets.

partaking with the spiritual wedding of The conceptualization of soil fertility is, on tbéher hand,

opposites or symbolizing it for the sake of the igho a practical approach for handling the phenomenosodf

community. This was a symbolic move that suppotted
recurring process of renewal. On the communityl|ebere
were rituals of circumambulating the arable lanftero
accompanied by prayers, liturgy and fine food, Isat @ll

fertility and an approach for quantifying it or gaig an

apperception of it. Conceiving soil fertility ascancept is
therefore one possible approach toward recognizing
understanding the phenomenon of soil fertility.

were made to feel content both with those presemt a Returning to the logic and philosophy of languateece
within the greater coherence. formal dimensions or categories can be described or
In summary, (i) the feeding and uniting of the fouobserved by applying different pairs of polar digims to
elements, (ii) the relation to the spirit, (iii)etlsacrifice and the terms soil fertility and soil quality. Theseclnde (i)

(iv) the eros were essential features of the caltitivation
of soil fertility. The common linkage among thosatures
is theerosor principle of making relation.

4 Concept and phenomenon of soil fertility

Our literature-based investigation of soil feniljproduced
two main results. First, it would be very desiralite
recognize both soil quality and soil fertility agstihct
terms. By incorporating both terms into scientdicd non-
technical literature it becomes more feasible tscdbe
different concepts and their different frames dference
without using the same term. Adopting soil qualyl
leaves several different definition typesssociated with
the concepts of soil fertility. Our second conabusis that
we must also distinguish between concept and phenom
of soil fertility. This means taking into accouhetqualified
status of the conceptual approach and thorougladynexng
alternative perceptions of soil fertility and mediso of
relating to it both mentally and physically.

2 hieros gamosneans "holy wedding" or "sacred unification"

2L For the variouslefinition contentsind their frequency ranks see
sections 2.2 and 2.3.

stipulated and reported definitions which are equally
common although sometimes a "report" is actualhidaen
stipulation; (ii) nominal definitions which are generic and
real ones which are rare, although an unreflected identi
fication of nominal definition and real phenomernsmot
uncommon, and (iilextensionalor intensionaldefinitions
which are again equally common.

We propose that the heterogeneous, intensionalitiefis
of soil fertility [i.e. those containing severakatents and
strongly dependent upon scientific and social Ztgand
values] be assigned to soil quality. Other intenaio
definitions that focus on yield as the central matespect
of the phenomenon of soil fertility are often rathe
undifferentiated, but since they generally focusbonging
forth a product (Ertragsfahigkeit ), we suggestythree
associated with the term "soil fertility".

Extensional definitions tend to have little reabstance
because in many cases they only enumerate or
characteristics or some other process or propergniopen
or general format. Although the approach is defdasithe
status and reason for various assumptions and added
of conceptual labels are often unclarified. As aute
extension type definitions are frequently used takena
scientific statement without making a commitment.
Unfortunately this approach often gives an imp@ssif

list
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"not seeing the forest for the trees" or focusinghard on is such a phenomenon, it helps in dealing withabserved
the details that one has lost sight of the ultimgawal or problems of conceptualization and opens up an under
unifying features of the phenomenon. These exteasio standing toward the meaning of the observed -cultic
definitions are also problematic because of charstics cultivation of soil fertility. That is—besides tryg to make
of the phenomenon itself, as shown in the followta@ a concept of it—another possible reaction to
statementsFirstly, the term "soil fertility" cannot be shapedphenomenon. Thus, we suggest regarding soil fgrét an
as a technical term of natural sciences. This acbacause archetypal phenomenon with mental and materialcispe
it is impossible to uncouple its scientific defiait from the  As shown above, different behavioral patterns towahe
striking variety of life-worldly meanings, whichise from phenomenon of soil fertility are possible. The @ptaal
the phenomenon of soil fertility and mythically ald approach produced mostly constructions of soillifgrthat
phenomena such as human fertility. As a result, tlin general refer—in an explaining and defining wag-the
theoretical claim for conceptual clarity and rig@mnot be material side of the soil fertility phenomenon. The
fulfilled without requiring an undue limiting of ¢hterm, described features of the cultic cultivation ofl dertility
robbing it of meaning. Detail-focused extensionefim- by certain rites and connected beliefs show hureantions
tions are an attempt to bypass this problem. to and representations of that phenomenon, whicte we
Secondly,the term "soil fertility" is considered to be ageneric in former times among many cultures. They
qualitative dispositional term, which is not complg represent something like a primordial nonintellattu
operationalizable in natural sciences, as its actlae can understanding and apperception of it, which jowgether
never be verified. Soil fertility is not measurabte its the mental or spiritual and the material side ofs th
actual state even if the concept is restrictedganiaterial archetypal phenomenon of life. These expressions moa
aspect. This is due to its being a partial andreudi longer be fully satisfactory from our present vieiy, but
perception of the soil as being able to bring fawimething it is a point of departure to a body of evidencat tthould
(i.e. crop yield) under certain conditions. Thaatteristic no longer be disregarded. ASoethe (1821) said: "In
facilitates the creation of the observable mesfedihitions.  science, it is most commendable to find again tiygerfect
truth, which the ancients still possessed, andad It on.
The phenomenon of soil fertiliynlike concepts of soil Based on our evaluation, we come to the concluiah
fertility, which are products of conscious thoughnd Soil scientists, and not only these, need to réveve the
decision-making, the phenomenon of soil fertilitg iSoil fertility phenomenon. This could provide antopdate
something that appears to the consciousness as understanding of the relationships among the meamtall
autonomous counter-instance with its own mental a Spiritual perspectives to which the former cultidtivation
material qualities. Our underlying understanding"piie- referred, and for which it has effects even if vea'tl want
nomenon?? follows Goethe, Heidegger and Jung. /to believe in them. This evaluation would resuliaimeally
phenomenon is something that shows and tells itsinnovative and forward-looking soil fertility resea
{Heidegger, 1993f%. Following Goethe (1827), one can Program. When approaching the task, one shouldmoy
distinguish empirical phenomena and archetypal piren to adopt a specific theory but first familiarizeeself with
ena ("Urphanomene"). The latter are not principhes can the findings and then try to envision the entiretynsie and
be deduced from the multitude of appearances, bait its multitude of features. That is, joining togattiee four
archetypal appearances, which may lead to an undelements to bear new life as a fifth, ttedigio toward the
standing of the multitude of single phenoméharche- spiritual side of nature, the sacrifice and ¢nes.
typal phenomena have both material and mental giopar ~Making concepts of the phenomenon of soil fertilay
and significationgJung,1995). If we agree that soil fertility alternatively, pursuing an almost unconscious wiprsh
toward it, are not the only options. It may be feasible to
The term "phenomenon” (ghaivopevov, [lat. apparentia, apparens] = establish a conceptual vesgal the phenomenon including
o b et o) oA saeio0e) o . DOth & symbolic understaning and conscious apptnce
sentence: "The sight of the concealed is the phenont HOwever, due to the nature of the phenomenonyitiisiot
<odiz yap Tav adnhav ta pavopeva> Maansfeld (1986): fragment be feasible using only dry intellect. Emotional coifa
ments and relations are also necessary.

no. 76 [DK 59 B2la]). From Plato and Aristotle up present
Having concepts, one is tempted to assume thatame ¢

the

philosophy, this term was interpreted filling theestrum from mere
appearance to real apparition, from the manifoldrédindings to the

archetypal (basic) actualities, and from sense-tatelf-evident inner
experiences. All these interpretations are remginin effect as
connotations of the term.

A phenomenon is the "showing-itself-in/with-itseff'Sich-an-ihm-
selbst-Zeigende"), including a referential relatftvierweisungsbezug")
on itself (das "Meldende"); the act is called thdlihg [or announcing]
itself ("Sichmelden").

"Ferner ist das Urphdnomen nicht einem "Grundsgiithzuachten,
ausdem sich mannichfaltige Folgen ergeben, sondernisateen als

eine Grunderscheinung, innerhallderen das Mannichfaltige anzu-

schauen ist"Goethe 1827).

control or have dominion regarding both soil fégtiland
soil quality. Conversely, the autonomous countstance
of the phenomenon makes rather shy. It makes @héhfat

In den Wissenschaften ist es héchst verdiensttiels, unzulangliche
Wahre, was die Alten schon besessen, aufzusuchénweiter zu
fuhren".
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there is a creative (and may also be destructividijya
which is too strong and unfathomable to diply
"grasped" or "managed"”. In summary, we haveméxed
a vast amount of literature, proposed diffesirtg the
concepts of soil quality and soil fertility, andpdoared the
phenomenon of soil fertility. Based on our revieve,
conclude that: (i)  the concepts of soil fergikhould be
freed from topics leading away from the focus am th
phenomenon itself; (i) the term soil qualityosifd
consequently be used as a tool or vessel to encssntpa
diverse but appreciated soil properties and thewar
desired direct or indirect soil functions; and)(iithe
practical and scientific work should rediscovexjve and
lead on the feeling for and apperception of thenph@non
of solil fertility in its mental and material aspgct
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