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The world soils policy is defined as follows: _ ,

[l - -

In recognition of the fact that so2?) is a finite Tesource,

and that continnously increasing demands are being placed on
shis ulmu %0 feed, clothe, house and provide onergy. for a
growing world population and te provide world-ido oeolosionl

~ belance, the goveraments of the nations of the ;world agree %o

use their soils on the basis of sound prinoiplu of resource

.mansgement, to eénhance soll productivity, to pmen& soi],

erosion and dcs:ndationz), ‘and to reduce the lesa of good
farmland %o non-farm purposes, ‘
. - . 4 i . N ‘ )
: R o : o it

1) Boil ~ is that part of the earth's surface that is pene- /
trated by plant roots and upon which the world depends for
nost of its food.and fidre supply. '

4 poll type is a unit of soll classification which 13-‘ '
~‘cludes ao:lll which ave essentially alike in all la:]or Pro=
file charaoteriatiol including the surface textare,

2 'de adation - The decline in soil quality qansed

throngh its u.se by bhumans, 80il degradation includes phy-~

V8 cal,biolosical and chemical deterioration such ps decline
in soll fertlliwy, aecline in structurgl conditian, srosion,
adverse changes 1n salinity, acldity or- alkalinity, and the
offecta of soxic chemicalu, pollutants or excessive inunda-

sion, . : ‘
. i . . !



Its cbjectives ares . .
. . "t
. \ N : : .
1) To inorease’ and apply sclentifiec knowlsdge of the sollsm of
the world with a view to increasing their potential for
production and undertaking their sound management
. r ‘

2) Po onoouz:age and aé-:l.at counjriea in improving the produc-
tivity and management of their soils and 1n reducifg so:l.‘l.
dogradation; :

’
a

%) To encourage the managemen$ and oonlsmtgl.o;l. of soil, 'ré-
dnce pollaution, and improve the gquality of water and airy

4) To develop and promote agricyltural prodyction systens
that assure the use of the soil on a sustained bamis;
. " N - : ! .- . ) .
5) To enlarge and improve the world's supply of arable sgri-
enltural 1and through .‘-.rrisation, flood control, and Te~

-

elmtion; . _ . v

6) To slow the loss of productive asricultnral and forast
land to okher pu-ponn

7) %o monitor ohansn in néu' quantity and quality snd in-
land uset . (-

'8) Po bring to the avteation of the people of the world, and
their politigal leaders in particular, the extent of world
© 8011 degradation and its seriousness, its causes and its

mediga.

Coa



411 national governments should:

1) Ocmmit Shemselves to the sonnd use of land and water re
sonroes; ) ..

2) Develop a land-use poliq and the nescessary 1og:ullaﬁw
. framework %o uplonent 1t;

5) Increass awareness among all sections of the ooﬁnﬁnity of
the problams caused by the loas of productive soii and of
Yhe need for promph astiony

4) Tdentify, map and asseas the potentials and constrainss of -
soil resources, msp current land use, assess the present
extent of soll degradation, predict foreseesble hazards and

" develop methdds for their preventiony '

5) Ada_pt 801l capability classifications and methods of land ’
evaluation %o loocal conditions '
. -, .
'6) Develop programmes %o ensure the svailability and wise
" appliocation of fertilizers and other actions sppropriste
~ %0 the improvement and sustainéd use of the soily

7) Bstablish an adequate legislative and institutional frame-
work for monitoring and supervising moil conservation de-
volopmens and management; :

8) Impose obligations on users, with the aim of ensuring the
most rational use of land, through the use of tax exomp-
vions, subpldies, credis facilities and other t;ypoa of s
finanolal devices; - '

~9) frain an adequately paid professional cadre of extension
workers %o assist fmm in nau;in3~ soil and water
rescurces effectively;



10) Eatablish and fund programmes, whore needed,” for reaf-
forestation, irrigation, and reclamstion .of saline, flo0 -
ded or other land nos presently productives '

11) Actively pursue research’ ceeded to develop systems of

farning that combine adeguatse production with resource
protection and are compatible with socie-economis and

 cultural. cond:l.t:l.onn .

»

12) Help develop local :I.ut:l.tut:l.om to secure the ludarlhip,
assistance and ce-operation of farmers in applying soil .
and waﬁox-' improvenent and conservation practices, Provide
an adequaye programms of environmental educatlon h .
support of Tescurce management notivit:l.n. '

Implementation of a national soils policy should toster
maxioum utilisation of she soil on & sustaimed bnm without
lowering its productivity, and withaut cansing direos or ine

ot demage %o the environment, The \\rd.m elements of whe
solls poliey should be taken into accounty when aug aspscs of
nstional development is bo#.ng considered,

/
—_—

Bolila are fragile systems thas may de -m:nlv affected by
ehanges in patterns and mddes of land use, mxm %0 iote-
grate nasional soils policies fully vith shose ooaoomd with
" 4he use of or conservation of other natu¥al resourees may
bave a prefound influence on the quali¥y and quantity of soil
snd land resources available for future use, Our aim hes Yo
be achievement of sustained use of eash nation's and regioan's
soils in harmony with the use and development., '

i v ]
" Despise short-term improvements due %o many factors inclwding
technology (such as advances in plant breeding, fertiliser
use azd soil menagement), the world's long-term capacity %o
grow £o0d and fibre is being redused by increasing loss snd
degradation of its solls,

A . 1 ?
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!hm m DOy canses of soil degradation, rangin; fron Shome -
-s-ochiod wish sgricultural and pastoral use to thome re-
sulting fronm ninins and other "non-rural" uses, linilarlr, in
the Jpaﬂ. Shere have been many effective soi.'l. improvenent and
puotion programs undertaken by national and inSermatiensl
" bodies whieh have led %o substantm incresaes 1n world food
producﬁ.op. However, these successes tend %o oblom the de-
torisravion in the over—all world soil situstion,’
. N , . L
Objective oriteria and uniform methodology are required %o
alsau the statun of land resources a.ml to monitor ohansel
sho qnami! and quality of soil and lamd rescarces, Thess
will enable detection of changes in the world's scapacity to
produce food and fidbre, %o focus ’ntte;ztion on oritical areas,
. and 60 taTges scarce funds to thése areas where shey can be
used most effectively,

-

0

%o provide a thecresical framework within whioh the influenoe,
of man on soils may be moré fully uhders¥ood, 1% is n?lctsgary
" %0 develop a meéneral theory of 801l changes under the in-
fluence .of man, Buch changes will often procoed nloﬂ.y, :
elshough a% vimes ascelerated erosion may ocoar through in~
judicious use of certain crop production seshnigues, The :
-} solencs of pedolegy sbould be further developed %o cover
anthropogenis (man~stimulated) influences,
The objectives ares ' 3
1) To assemble ‘and assess available information relating te
the influence of man on tho loil Sﬂh in the past and ab%
.she present timey { .
2) 2o devoloy a sonoul theory of anihroposonio soil foraing,
soil-improving, and lou-doguding prboonu, whioeh can’
! . desoribe, explain and predict tho ohan.ges in the naju'
- soll ¥ypes likely %o arise from man's activitles in 4if-
- ferents envirements; . .

” ' | | ‘ ,>
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3) To assess the dynamics of these processes in' thp udbr '
moil types and %o prediot rates of change likely to arise
. from their use by many '
A ‘ - . .

., &) %o formulate criteria relating to the establishment of
desirable eguilibria between she scil, the envirommeny
and man's lctivities; , C .

5) Po develop the pqdol of anthropr;gtn:l.é soil processes;

as an lsportant and cessary part of ‘general pedology,
and 1o provide a funda.mental basis for world and national

r

loil policies, : . —

Literaturs - . -
Extrach from United Natiouns lnvironnent Progranme (1982).
'World soils policy and draft plan of actioh for its
implementation.Nairobl, ' :

L3

1e ‘ Soil genssis _ \ -

, A m0il 1s & three-Adimensional body. It is examined by exposing
it in vertical cross-seotion. Buch a vertical ocut of a soil -
body 1s a profile., It consists of a vertical sequence of howi-
zons, The horizons located above the geological material (not-
soll) nako up the solum, In any soil profile a sequence of an
eluvial (4) and illuvial (B) horizon is termed a sequum, The
nature and properties of the profil form the basis far soil
classification, The unlt of soil for which:a soll proﬁlo d¢ -
scription 48 usually made 1s termed a edon. It has_the .

' smallest area for which we should deseribe and lalplo th. loil

The area of a pedon ranges from 1 %o 10 ua, depsnding on the

variabilidy in the poil, Its lower liml¥ is the somewha¥ vague . -

limit between the soil and the "not-s01l% below, The minimm

width of the moil profile fase of a pedoh is one metre, . .

Vo
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1.1. 8011 horisen dest:lgnatioua

A soll horizon may be defined as. a zone ot soil, lppmto—
1y parallel tolthc soll surface, with characteristics produced
by soil-forming processes, A soil horizon is commonly aiffe-
rentiabed from the one adjasent by characteristios that-can
be seen or messured in the field - such &s colour, texture,
structure, consistence — and sometimes also in lsboratory
tests, In addition to genetic soil horizons soils may show
stratification due to variations in parent material or litho=
logical discontinuitiu. A succession of ditfmnt subatrata
shounld not bo differentiltod a8 "horizong™ but as "lnyyrs .
Phe aymbols used to designate soil horizons are as :ollm:

Capitel letters E, O, A, ¥ and B indicate master horizons,

A combination of capital letters is used for transitional
horirons, Tawer case letters are used as suffixes to qualify _
-the '‘master, horirons, The lower case lefters immediately follow
the capital letier. Pwo lower case letters may be used %o in~
.disate two features which oceur concurrontlj.

Arabio figures are used as suffixes to indicate vertical sub~
division of a soil horizon, For A and B horizons the suffix .
figure is always preceded ty a lower case letter suffix, A3
Arablic figures are used as proﬁzel to mark litholog:lcal dis-
cont:l.nnities..

1.2, Master hovisous

H: An organic horizon formed or forming from accumulations

‘of organic material deposited on the surface, that is satu-
rated with water for prolonged perlods (unless artificially
drained) and conteins 30 percent or more organic matter if
‘the mineral fractiom contains mord then 60 percernt of clay,
20 percent or more organic na'ttor 1f the mineral fraction con-
tains no clag, or intermediate proportione or orgaenioc matter
for 1q1zermediato contenta of clay. ' )

10
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H Horizons formed at the surface of wet soils, eithed as fkiok
cumulative leyere in organic boils or ss thin layers of peat
or muck over mineral soils. Bven when ploughed the suxrface
soll keepe a high content of pi'ganic matter follewing the
mixing of peat with mireral material, The formstiom of the'

H bhorizon is related to prolonged. waterlosging, unless scils
are arb:lﬁ.cially dreined,

Ot An organ:!.c horizon formed or forming from accumulationsg of
organic meterial deposited on the surface, that is not satue
rated with water for more than 8 rn dxys & year and oonta:lnl
%5 peroent or mere organie matter,

O horirens are the organit horizons that develop on top of
sox® mineral solls - for exsmple, the "raw humus®™ mat which
covers certaln acid soils, The orgaric material in 0 horisons
is generally poorlx decomposed and occurs under naturally
“u-drd.md conditiens.

At A mineral horizon formed or forwing at or adjacent to the
surface, The organic matter in A horizons is well decompessd
and 1s either distributed as fine particles or is present as
coatings on the mineral pmiéle!; As a result A horizons are
normally derker than the adjacent underlying horizons.~The
organic mgterial is derived from plant and animal remains and
:l.ncorporatod in the 8011 through biological activity rath.r
than by translocation,

E: A mineral horison showlbg & concentration of sand end silt:
fractions bigh iu resistent minerals, resulting from a loss

© of silicate clay, iron or aluminium or soe combination of

w

thelh

’! ‘horizons aré eluvial horizonn which generally underlie an Y

_H, 0 or A horizon frem which they are ntxm‘muy differentiated

by a lower content of organio matter and & lighter colour,
From ar underlying B horizon en B horizon is commenly diffe
rentiated by colours of higher value or lower chroma, or Yy

coarser texture, or both, 11



A

31 A mineral horizon in which rock structure is 6blitonto&
or 1s but faintly evident, chgracterirzed by one or more of the
tellmd.ne featmn

Fy

‘I) sn 1lluvial eonoant!mtion ot lilicato clq, iren, ‘alulininm,
or hulms, alone or in combimtionl;

2) a residual concentraﬂ.on of suquio:d.des ralatin to aome
mtoriall;

3) an _altarnt}on of materiel. from ite originsl condition %o
' %he extent that silicate clays are formed, oxides are
liversted, or both, or p:anula::, blocky, or plrinmatie struc-
. SuXe is fomd. Co

¥

. hw.'izonn generally need td be qual:l.ﬁ.ed by a suffix to hn'n )

sufficient connotation in a proﬂle deecriptien. 4 “hunmus B"
horizon is designated as Bh, an "n'on. B" as Bs, and 8

- "Sextural B" as B%,

\
I@ttu' suffixes

The suffix letters used to qua],if:r the mester horizons are as

_ follews (erbract)i

¢. Accumulation in concretionary formj this suffix is com-
monly used in combination with another which lndicates the
nature of the cgmetiopary material (for dnmpla;, Bek),

&, Mottling Teflecting variations in oxldation and reduction
(for example, Bz, Btg). .

| h, Accumnlation of organd.c patter in mineral horizons (rm.-

oxnplo, Ab, . Bh); tor the & horigon, the h suffix is
spplied only where there has beem no disturbance or mixing
from ploughing, paaturins or vikkar activities of ¥sam (h and
' p suffixes are thus mxtually mlusivo). . -

!

12



k. Adceumulation of calcium carbonate

n. Accumlation of sodiu- (for example, Btn),

Pe Dintu.rbed by plou;hing or other tillag. prlct:been (fm‘
example, Ap).

r. Btrong roduction as a result of groandwater influence
. (for example, Br). o

8. Acounulation of sesquioxides _(for‘exa.nple','Bs).
%, Illuviel sccumulation of clay (for example, Bt),

1.3, Diagnostio horisons

8oil horizons that bhave a set of quantitatively defined pro=
perties which are used for identifying soil units' are talled
"d;l.agnlostic horizons®, Since the characteristics of soil hori.
zons are produced by soll-forming processes, the use of dia-
gnostic horizons for seperating scll unite ensures that the
classification system is buod on general principles of soil

gonesis,
4

- Histic H horizom

®he histic H horizon is an H horizon which is mcre than 20 om
but less than 40 cm thick, It can be more than 40 cm but less
than 60 cm thick if it consists of 75 percent or more, by
volume, of aphaghum fibres or has a. bulk density when moist of
less than 0.1, ‘

Nollie 4 horizon

The mollic A horizon is sn A horizon which, after the surface
18 cm are mixed, as in ploughing, has the tollawing properties
(erl:ra.ct):

1. The sgll structure 1s sufficiently strong, so that the

horiron is not both massive and hard or very hard when dry,
' 13

¢



2. !he bnse saturation 48 50 percent or more (by the nnu
O.lc method), '

3+ The orsanic matter content is at least 1 percent throughout
the thickness of mixed moil,

\

Unbric A horizon

The requirement® of the umbrie A horizon are comparable to

those of the mollde 4 horizom in colour, organic matter and

phosphorus content, consistency, structure ard thickness, The

~ umbrie 4 horigon, however, hae a base saturation of less than

- 30 percent (by the NH, OAc method), )

Ochric A horigon ' ~

An ochric & horizod is one that is too 1ight in colour, has
%00 high a chroma, too little organic matter, or is too thkin
4o be mollic or umbric, or is bothk hard and maseive when 4ry,

Argillie B horizon

An argillie B horizon is one that contains 11luvial la;'ar-
lattice claye. This horizon forme below an eluvial horizon,
but it pay be at the surface if the eocll has been partially
sruncated, The argillie B horizon has the following properties
(extract)s v

1« If an eluvial horizon remsims, the argllliée B horizon cob-
tains more total and more fine cley than the oluvial bori-
gon, exclueive of differences which sy result from &
lithological dimcontinuity, The increase in clay occurs
within a vertical distance of 20 c¢cm or less,

2, If peds are present, an argillic B borizon either shows
clayskins on some of both the vertical end horizontal ped
surface and in the pores, or shows eriented clays in 1 per—
cent or more of the cross-section,

14



Katriec B horizon

The natric B horiron has the properl::los of the argillic\B
horiron, In addition, it hsgs a columnar or pzrismstic structure
in some part of the B borizon, or a blocky structure with
tonsues of an eluvial bhorizor in which there sre uncoated sil¥
or sand grains extending more tham 2,5 em into the horigon,
The natrie B horiron has & saturation with sxchangeable sodipm
of more than 15 percent within the upper 40 cm of the horigon,

Capbic B horizom .

A camblc B horizon is an altered horiron lacking properties
that meet the requirements of an srgillie, patrie or spodiec
B horizony lacking the dark colours, organie matter content
and stucture of the histic E, or the mollic and umbric A hori-
zons; showing no cementation, induration or b2ittle consisten-
c® when moist, baving the followlng propertiss:

1. Pexture that is vu::y fine sand, loamy very fins sand, ox
ﬁnor.

2, Boil structure or absence of rock structure in at least
half. the volume of the horigon,

/3., Bignificant amounts of weetherable minerals reflected by
a eation-exc:han'sa capacity (by ln4 Oic) of more tham 16 me
per 100 g clay, or by a content of more tham 3 percent
weatherable minerals other than muscovite, or by more tham
6 percent muscovite.

4, Evidence of alteration in one of the followling forms:
a) higher clay content thar the underlying horigong
b) stronger chromm or redder hue tham the underlying
hord zong
¢) evidence of removal of carbonates (when carbongtes are
present in the parent matetrial or in the dust that
falls on the soil), .

15



5. Bnongh thickness thet :I.tl ‘base is at least 25 cm below -
the soil surface,
]
Spodic B horizon ‘ : .
8podic B horizon meets one or mors of the following require-
ments below a depth of 12,5 cm, or, when present, belew en -
Ap horizons:
1, A subhorizon more thenm 2,5 em thick that is econtinuously
cemented by cowbination of organic matter with iron or
alunipium or with both, )

,2. A sendy or cpnrae—lom texture with distinct darx pellets
of coarse sllt sire or with sand grains covered 'ith
creacked coetings,

Oxic B horizon :
The oxic B horimn is a horizon that is not argillic or natric
and that:

1. Is at leest %0 cm thick,

2, Has & fine-esrth fraction that retains 10 me or less
~ammonium ions per 100 g clay from aw unbuffered N NE,01
solution or has less than 10 me of base extractable with R
m!“ Olc plus aluminium extractable with K ECl per 100 g
Gl“o

3. Has an apparent cetion-exchange capacity of the fine earth
fraction of 16 me or less per 100 g clay by',llﬁa_()lo unless
there 15 at appreciable content of aluminlumeinterlayered
ch.lorite.

4, Does not have more than traces of primary eluminosilicates
: such es feldspars, micu, glaaaes, and forromnsneaian

minerull. p

5. Has texture of aandy loam or finer in the fine oarth frac-
tion and has more than 15 percent clay,

16
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" 6, Has nostlar g'adu.al or &1rfuse ‘noundariu 'botw«n its lnb-
‘ horizona, . .
'?. Has less than 5 percent 'by‘voluo shgw.tng rock structure,
Calelc horizon 1

The calcie horizen 1s a horiszon or accumulation of . uleiu '
. carbonate, The aceamulation may be in $he C horizon, but iv
ray also ocour in a B or in sr 4 horizom, .
. Gypsic lzbrizon S

,The gypsic horigon-im a horisen of secondary calclum sulfate
enrichment that is wor's than 15 om tb.tct, has st lout 5 pere
cent more gypsam than the underlying @ horizon, and 1n which
the product of the thictnua An centmtru lml the pom:rt

of gypsum 15 150 ox mre. '

Bnltuio hnr:l.nn ' !

The sylfuric horiren forms as a result of artificial drainage
apd oxidation of minersl or erganic materials vh!l.ch are rich
in mulfides, It is chafacterized by a pH less thu 3.5 (By0) -
,and, Jarosite notﬂu with a hue of 2,57 or nore and a chroaa
of 6 or nore.

\ : . i

Albic B horizon

 The albie ¥ horison is one from ‘which ehy and free irem |
oxides have been segrogated to the exvent that the colour of
the horison is determined by the colour of the primary samd
and sil¥ particles rather than by coavings on these particles,
If the properties and natural processes occuriag in e soil -
are known and understood, then intelligent, non~destructive
practicés are more likely to be exployed than if soil is
viewed as static insnimate papt or the earth which can de
uud or milnuc at will, If the upilo or the vegetatioen' they
lnppm are alteéred or manipulzted by man, then many of the
‘8011 processes change, If the use or alteration is superficisl,
then the natnral loil-nsotauon anton will rebound easily

17
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. %o its original stato, but if the exploitation is great or
if intenslve cultural pnot:lces are introduced, then the
80il itself will be modified, )

Id.torlturo

Armson, E. A. (1979), Porest sollss properties and procnsats.
University of !orento Pross. Taranto ’ .

'3

no-umoo (1974), Boil map of the world, Vol, I, Legend,

"Jenny, H. (1980). The smoil rosohrcl'.e; origin and vehavior,
Bpringer-Verlag, New !ork. N

2. Boil 'lnu and soil olassifiocation

2/4: InSernatienal referense base for nou olassifiostion
fhe major soils of the world are duly recognized in the mainm
scil classification systems, However, thq are defined %o
different degrees of refinement and by different criteria, so
that many individual units overlap and differ in their range
/qt varisbility. Differences in terminology and nomenclature
further add to the difficulties of establishing correlations
and international understanding. There is- a strong need for a
global, seil resources Ahuotmnt‘ a8 well as for a transfer of
knowledge anﬂ an international :;romnt on soil classifice-
tion,

- -

The legend of the PAO/URESCO Boil Mep of the World can be.

_ used as a basis for discussion, It is now widely! recognized
_thet PAC/UNESCO Boil Map of the World on the scale o
4 3+ 5 000 000 is a base for global and reglonal scil re-’
sources assessment, The project was initiated more than

15 years ago. '

18



" ®o support thé efforts which are being made Lo establish an
internationally accepted system for soil classification, it
is essential to establish'a roferenco collection of soila nnd
data reletved to .their charactorintinn. The internationsl
80il Museum based in the Notherlands has alroldy established
the pucleus of sach a oolloctian.

Fd

2,2, Definitiona of soil unite

FIOVIBOIB ’
Soils developed from recent alluvial deposite h.nving no dis-
gnostic horizons other than {(unieas buried by 50 cm or more - -
- new materisl) an ochric or-an umbric 4 horizon, a histie
H horizom, or'a sulfurie horizon. 48 used in this definition,
recent alluvial. deposits aTe :L'luv:l.atilo, marine, lscustripe,
or colluvial sediments -characterized by one or zore of the -
following properiies: . / '

a) having an organic matter content that decreases irregular-

1y with depth or that remaica above 0,35 percent to a

- depth of 125 em (thin strata of sand may have less corganlc
matter if the finer sediment below meets the requirements)j

b) receiving fresh material at reguiar intervals and/er
_showing fine stratificationy

¢) having sulfidie material within 125 cm of the surface,
GIBYS01S : . Q" .

Boils formed from uncongolidated material exclusive of recent
alluvial deposits, uhowing hydromorphic properties within

50 cm of the surfacey having no diagnostic horizon other than
(unless bu.ried by 50 em or more new material) an A horizon, a
‘histic H horizon, a' cambic B horizon, a calcie or a gypsic
horizon; lackipg the characteristics which are diagnostic for
Vertisols; lacking high selinity; lacking bleached coatings on
structural ped surfaces when a mollic A horizon ie present
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thich has a ohron of 2. or less to & dopth of at laaat

115 elo . . C . f

‘. o -

REGOEOL8 ! .
Soils Irom unconsolidated materia]:a, exclusive of recemt allu-
vial deposits, having no diagnostic horizons (unless burded
by 50 |Cll 0T more new material) other than an ochric A horlzbng
lacking hydromorphic properties within 50 cm of the surface;
lacking the charncteriaticn which are dliagnostle for Vertisols
and Andcao].s; lacking high salinity; wb.en coarse textured,
1ank:l.ng lamellae of olay scoumalation, features of cambioc or
oxic B horison or albie material 'hich are characteristic of
Arenosols, . - , .
Iamnoeora ‘

- 8oils which are linitod in dopth by continuoua coherent H&rd
rocl: ‘within 10 cm of the aurface,

mnosom

8oils from coarse-téxtured unconsolidated mterials. exolusive

. of Tecent alluvial deposits, esonsisting of alble material
osonrring over a depth of at least S0 cm from the surfsce or
_#howing oharacteristics of argilliec, cambié or oxic B’ horizons
which, however, do not qualify as diagnostic horizons bgcause
of textural reguirements; having no dlagrostic horizons (un-
'1ess birled by S50 cm or more new material) other than am

bohric A horizony lacking hydromofphic properties within 50 om

of the surfsce; Yacking high salinity,
C , ,
RENDZIN‘B

Soils havins a méllio A horizon which oontaina or immediately
overlies salearsous m.aterial with a caloium carbonate equiva—
lént of more than 40 percentj lacking hydromorphic properties
within 50 cm.of the surface; lacking the characteristics which
‘are dﬁgnbetic for Vertisbla;' lacking high salinity, . '

20
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. RANKERS . : ' FT
Soils, exclusive of those :tomed rrom recent alluvial de-
poalta, having an umbric A horizon which ist not more than
25 cm thick} baving no other diagnostic horizons (unless
buried by 50 ocm or more new material); lacking hydremerphic
properties within 50 om of the surface; lacking the charmc—’
teristics which are diagnostic for Andosols,
. o : ~ . S
ANDOSOL3 TN
BSolls having a mollio or an umbric A horizon possibvly
overlying a cambioc B horizom having no otHer diagnostic bori-
sona (unless buried by 50 om or more new nntei‘ial)f baving to
a depth of 35 cm or more one or ‘bc;th ofy : S

&) a dulk density (a¥ 1/3-bar water retention) of the fine
earth (less than 2 ma) fractien of the 301l of less than
0.85 g/om” and an exchange oomplex dominated by amorphous
materialyi .

b) 60 percent or more vitrio volcanic ash, oinders, or other

" visric pyrholastio ntarial are ailt, sand and gravelj;

laai:lns nydromorphic properties within 50 om of the surtace;
‘lacking the oharaoteristicl which are diagnoatic for Vorti-

solag’ 1aeking high salinity,

[

VERTISOLS [ ‘
8olls having, after the upper 20 ca have been nlxod. 30 pu‘b
cent or more olay in a1l horizens %o a depth of at least

50 omy dovoloping cracks from the soil surface downward vhich
at scme period in most 7031': (unless the 5011 is irvigated)
are at least 1 cm wide %o a depth of 50 on having one or
more of the followings gligal uoroi'enof, intpreecting
slickensides, or wedge-shaped or parallelepiped structural

' aggregates at dome depth between 25 and 100 om from the sur-
face,



BOLORCHAES ) “

Solls,’ o::clusiv‘ of those formed :rron recent alluvial daponits,
hﬂing 8 high salinity and having no diagnostioc horizons other
than (anless buried by 50 ¢m or more new material) an A hori-
"zon, & histis H horzl.son, a cmbfo B horizon, a calclc or a
gYpsic h_,oruom _

BOIOMZ , : ' ,
S8o0ils having a nntric B horizom lneking an albio B horizon;
which ahows hydromorphls properﬂ.an in at lesat a part of the

" horizon and an abrupt textural change,

IIREBOIB - >
Bolils escurrlng under an aridie moisture ragimey hav:l.ng T very
woak ochrie A horizon and one or more of the following: .a
cambic B horizon, an argillic B horizom, s calcic, a gypsie .,

’ hor:l.zon; laciking other dlagnostic. horizonn laoking the charac-
teristips whioh are diagnostio for Vertisols; lacking high
salinity; lacking permafrost within 200 om of the surface,

%

nmo:s :

" Boila occurrins under. an ar:l.de molsture regime} hnving a weak
ochrie A horizon snd' one ,or more of the follewings a cambio
B horizon, an &rgillic B horizon, a salels horizon, a gypsic
horizons lackinmg other dlagnostic horisonb; lacking the
characteristics whioch sre diagnostic for Vertisolsy lacking
high nlinltty; hcking pemtrost within 200 om of the - -
sur.f.aca. v

EASTANOZEMS
8o0ills having a mollic A horizen with a moist chroma of more -
then 2 to & depth of at least 15 cimi having one or more of
the followingt a oalc:l.c or gypale horizon or, concentrations
of soft powdery lime within 125 cm of the surface; lacking &
nntric B horizon; lacking %the characteristics which are dia-
 gnostie for Rendzinas, Vertisols, Planosols or Andosols
lacking high salinity; lacking bydromorphle properties within
. 50 cm of ‘chev surface whgn oo argillic B horizon is present,
22 .
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CHERNOZEMR
Solls having a noll:l.e A hordison with a moliat chroma ot 2 e
lese %o a depth of at least 13 cmy having one or more of the

fellowing: a caloie or gypsic horison or eomeentrations of

s0f% powdery lime within 125 om of the: surface; lacking a
patriec B horizony lacking the characteristies which are dls- .
gnostis for Rendzinas, Yertisols, Flanosols or Andosols; lack-
ing high salinitys lacking hydromerphis properties uithil.h‘
50 om of the purfece when no argillis B horizon is prosomh

- lacking bllaqhed coatlings ou structural ped lurfaccn.

PHAROZEMS : -
Boils naving a mollic 4 horizon; lacking a calcio horison,

a gypsic horison and consentrations of sofs powdexry lime

within 125 om of the surfaces lacking a natric and an oxlo
horizony lacking the characteristios which are diagnostis for
Rendzinas, Vertisols, Planosols or Andosols; lacking high
salinity; lacking hydromorphic properties within 50 ex of the

‘'surface yhen no argillic B horiion is present; lacking bioach-

ed soatings on st::ubtu-al ped surfaces when t_nc mollle 4 hori-
z01 has & molst chroma of 2 or leas %o 's depth of at least
15 cm, ‘ -

GREY ZEMS , o P g

Solls having a mollle A horizon with a molst chroma of 2 or

leas %o a depth of at least 15 ‘em gn shewiag bleached
coatings on structural ped surfaces, lacking a natrioe and

. oxlc B horizons lacking the characteristics which are dia-

gnostis for Rendzinas, Vertisols, Planosols or lndoaoln
lack:!.ng bigh salinity,

GM!BISOIB
Soils having a cambio B harizon and (unlosa buried by more

" than 5C em or more new matorial) no diagnosbic horizons other

than an ochris or an umbric 4 horizon, a calcis or a gypsic

horizun; the cambic B horizon may be lacking when an umbrig
23
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A horison is present which is shicker than 25 cm; ladking’

bigh salinity; lmoking the characterigtics disgnostic for

. Vertisols or Andosclsy lacking an arldic moisture regimes

lsoking Lwdrano::pﬁiq properties within 50 em of the surface,
IQVIR0IB
Boils having an urgill:l.c hor:uoh which bas a bass utuntion

.or 50 persent or more (oy uyn«) st least in the lewer ,part

of the'd horlszon within 125 om of the aarface; lnoking a

sollle A horizons lacking the albie B horizon overlying a .

slowly permesble horison, the distridation pattern of the olay
and the tongning which are diagnostic for Planosols, Nitesols
nnd Podsoluviaoln respectivelys. lacking an aridie loiatuxo
z-csi.ne. . . :

Ponzom'

- Podzola having a -podio B hordzom which in all snbhiorisons

has a rut.ta of percentage. of rr« iron %o percentage ef car-
‘bou of leas then 6, but whioch contains aufficient free iren

%o turn redder on ignitiony having one or both of the Zolleww
ing: an albic B horizon thatv is thicker tham 2 cm and is ooz

“tiouous, snd a distinct separation within the spodis B hord—

son of & subborizon which is visidbly move enriched with |

) qrs¢n1& ou‘bont lacking a thin 1ron pan in or over the :podio

‘ puxcsors

B hor:l.sont hokins hwdromorphin p:copertin withis 50 on of the

surtloe. .
‘ D |

Soila: hp.v:!.ng an albis B horizon aver]ging & slowly pmoabx.

' hordzon within 125 cm of $hd asurface (for mnplo, a2 argillis;

or nat-M.o B horizon showing an abrupt textural chauge, a heavy
olay, & r:us:!.pan), exclusive of a spodic B horizons. nhuwins :
hydromrph:l.c propertiu at leaat in & part of the B horucn.

. ACRISOIS -

Soila having an arginic B hoz'izon with a baue saturation of
less than 50 parcant (by HH#OAO) at least in the lowor part

24 . :
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of the B hordzon within 125 cm of the surface; lacking a
mollioc 4 horizon; lacking an albic B hordzon overlying a -
8lowly permeable Horizon; the distribution pattera of the olay
and the tonguing which aye diagnostic for Planosols, Nitosols
and Podzoluvisola reapectivoly; lscking an aridiec moisture
regine.

NITOSOLS

Soila having an argillic B horizon with a clay distribution
‘where the percentage or clay does not decrease from its
maximum. amount; by' as much as 20 parcent within' 150 cm of the
- gurfacej lacking a mollic A horizon; lacking an albic B hori- .
zont lacking the tonguing wh:l.ch 1a dlagnostic: for the Pod~
soluvisola; lacking ferric and vertic propertiu; lacking
plinthite within 125 onm o:l' the surfacej lacking an aridic
moisture reg:l.me.

FERRAIBOIS

Perralsols having an oxic B horizon that is neither red to
dusky red nor yellow to pale yellow; lnc.king an utbric A hord-
zon and lacking a high organiec matter countent in the B hor'&-
zon when the base saturation is less than 50 persent (by
NE,OAc) in at least a part of the B horlzon within 100 om of
the surfacet having a cation exchange capacity (n-on.m!“t!l)
of more than 1.5 me.per 100 g of clay throughout the oxle

B hér:l.zon within 125 cm of the surfaces lacking plinthite
‘within 125 cm of the surface,

HISTO80I8 :

Boils having an H horizon of 40 cm or more (60 om or more ir

the organic material consists mainly of sphagnum or moss or

~ has a bulk density of less than 0,1) either extending down .

from the surface or taken. cumulatively within the upper 80 ca

" of the soily the thicknesa of the H horison may be less when

1t rests on rooks or on fragmental materisl of which tho 1n- :

teratices sre filled with orgsnioc matter,
' a5
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Approximate correlation between the FAO legend.and the U.S.
8oll Taxonomy with special reference for the tropics
(dubert and Tavernier, 1972)

FAO Legend ‘ U.B, Boil Taxonomy
Pluvisols - " Fluvents
Regosola : Psammentsa
Arenosols
Perralio Oxic Quartzipsamments
Gleymols
Eatric and Dystrio Tropaguepts S
Hunmie Huasquepts
Plinth;.o Plinthaquepts
Andomols _ Andepts
Planosols Paleudalfs and Paleustalfs
Canbi pols
Dystric Dyascropepts [
Butric Eutropephs
Buumio : Hunitvropepts
‘Lavisols Alfisols
Aorisols Ultisols
Ferralsols _ Oxisols
Lithosols Iithlo subgroups
ligeratinre

Aubert, G., and R, Tavernler (1972), 8oil survey, In: Soils of
the humid tropies, U.B, Natlonzl Academy of Sclences,
Washington, pp. 17-44,

FAO-Unesco (1974), Boil map of the warld, Vol. I Legend,
-Uneaco~Paris,

Banohes, P. (1976), Properties and management of soils 1n the
trupioa. John ‘ilcy and Sons, New York,
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Boil Burvey Btaff (1975), Soll Taxonomy, Haadbook No. 438,
USDA Boil Oonservation Bervice, Washington,

United Nations Buvironment Programme (1982), World solls
policy and draft plan of action for its implementatiem,
Fairobi. :

3. Site ocharaotexristios

3.1, Iand and soil inventoxy and assegment

Texcnomio soil-alassiﬂmtion; are related to soil praeperties,.
Interpretation of such properties in terns of la_;nd-;ulo
suitability requires consideration of other eanvironmental
factors (lncluding climate, topographky, parent rock, ¢to,),
with particular reference to hazards of irreversible degrads-
tion, This subject is dealt with in the FAO Bulletin Pramewark
for Land Evaluation, which outlines the dasic guidelines for
the application of these principles %o a wide range of situa-
tions, which canz be grouped broadly as rainfed agriculture,
irrigated agriculturs, forestry and Tranching,

In the context of a national soll policy, soil capability
olasaification can be useful in interpreting Wechnisal solls:
data and in making available advice on the appropriate use of
particular szolls to policy-makers, This interpretation should
recognize that some soll properties can be manipulated more
easlly than others, and also that soms soil propertiss are in-
herent while others are the result of current land use,

}
Land productivity svaluation is broader than soll capability
classification, since land productivity evaluation considers
not only the soil but other attributes and qualities of the
land, including agroclimatic, social and economis factors,

Boll survey, land evaluation and land classifiocation are a key

element in identifying land development projects, Appropriate

planning and execution of development projects is necessary
27
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- %e minimize the Tisk of project failure and/or damage Yo the
- environment, Efforts should be made to ensure that the basic
‘elensnts of planning are garried out before any development
Project 1s implemented, It is now widely recognised that mary
Projecks for land development and even land rehabilitation -
have not only failed to yield the demired results, but have
often rqlnltbd-iit damsge to the soil/land resource, '

Atvemphs %0 transfer %echnology without due consideratlon on
s0ll and oXher environmental factors may be hszardous, There-
fore we have %9 aim at tested conservatiion practices for de-—
'£4n8d s0il and climatie enviromments and farming systems,

3.2, CGentent, tasks sad significanse of. cite soiense

The site of a plant combines the entirety of factors and pro-
cesaes outside this plant which make 1ts existence possible
‘or which permanently influence it (Vater,1925), The inter-
saction of the site factors ™olimate™ and "soll"™ is of special
iwportance for the plant growth, Forest sites are locations
with properties which promote the forest growth,

8l%e sclence is an applied natural-sclentific discipline, It
is based on geosclences (goolpy and 'soll sclence, meteorel =
ogy and olimatology) and biosciences (plant physiology, vegeta—
© tion science), In its modern form it deals with the environe
ment of forest plants, comprising the correlation between the.
different site factors and the mutusl relations between sites
and their vommunities of crganisas,

Sukatohov (19‘51) describes the mutual relations between site.
" 4nd the oomiﬂ.ty of organisms as "biosoocon:sls",t and
Bllenberg (1973) calls it ™ecosystem", Both terms go beyond

- Vater's traditional definition of the site, Hence, the eco~
syston is undérsfood. with respsct to its structure, as a
threa—dimensional section of the biosphere with a clearly de-
fined space of soill, air and water, which is inhabited by

28
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characteristic organisms,. Functionally, the ecosystem cOh~
stitutes s system of mutuel Telations botteen the enr.l.mment
’ and biclogical comunities, Any 1nter£erenoo intc the mtual
relations hss, on ‘principle, impacts on the whole system,
Therefore ecology desls. with the structure and fuanctions of -
ecosystens under natural conditions or oondit:l.ou that bave

_ been changad by nER. L

N i

3.3+ Conoept of natural aite

The growth of plante depends on the site faetoers climate and
soil and the biologicel genotype. The harmonilipws interaction
of the site factors is indispensable if the living conditions
needed h:r eucﬁ ﬁlant spoc:lod are to be guuantood.

The oonﬂitiom caused by themse lactors rar she prodnoﬂ.on of
‘organic substance by wgetation may vary betweem a liniul aad
s mexipnm, If the ninimum pravd.ll, one of the eite :rutm is
too weak, &nd if the maximum prevails, i% ias toe strong, an ~
optimel development of a plant is guaranteed when all aite
factors becond effective withim their optinal range, II it is
not optimal the fLértility 6f the site will bo lﬂmitld Ty the
_most unfavoursbvle factor, { .

¢
\

Before man entered the soene in Central lu.rapo the land aurfaeo
had (with the o:aeop-bion 02 mo-¢alled “epen spaces™) been
covered with forests, the composition of these virgin forests
differed in various places,.Only those tree species and soil
plants werg able to settle and survive on the 16ddvidaal sites
which adapted themselves %o the rospoctivo site condivions 13
the best possible menner and nuccoodod in fomnc s ata'blo '
symbiosis with thnir nai;hbom. Ooucqne\tly, any naural
site is characterized by a certain plant assoclation (or
foreat usociatien) whioh is optimally adapted to itl ab:lot'ic
atatus, : i CoM
In those natural plnnt essociations the complex 1n1;ernc'd.on
of site factors bas found its adoqnato uproauon. In land~
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scapes where man has not yet interfered; plant-geographicel.
and sité~geographical boundaries and areal unite coincide,
Hence, & cartographic decsription of the natural site units -
could mos$ quickly and exmctly be given by determining the
natural plent assoclations, by classifyling thenm and than by
nlpping the arees where thoy ocecur,

Bnc.h sh approsch is, however, rerely possible beceause man has
‘largely restrained criginsl or natural plant associations,
Their: pla.co has been taken by secondsry forests where the eco-
nouically Tesn valusble pioneer, species are prevniling, snd by

nsh mede forests, The man msde forests consist of arbitrarily .
selacted plant species (monocultures) which often do nqt
comapond to the patural site, These ran made forests do no
}onger reflact the natural site differencesy pherefore, they
sre unsultable for the pure vegetation—sciantiﬁc, ipdirect
evalustion of sites, In spite of this fact, the corralation
between individual site factors and the occurrence of ‘certain
Plant species remains so close that the plent gpecies can
serve as indicators for the impact of certain climatic factors
(e. 8. light, heat, continentality) and edaphic factors (e, g.
soil fertility, pH value, N status),

As regards -the soil conditions, the physiological amplitude of
most higher plant species ig relstively large. Under natural
conditions, the edaphie competitive effect of other planmt -
‘species, bowever, atrongl;r lipite the d:l.atri'bution areh of the
different plant apaciea. Thus_ for 1natnnco, wany “acldity in-
dicetors®, are found mainly on acidic soils, but in small
pagber they can eleo survive on solls belonging to the msuiral
rangs, If the forest site investigator cannot evaluste the
‘eite lndirectly (fleristically), he, has to deacribe directly -
Yhe individual eite ractors, a task which is much ROTE® CORe
pliutod. ,

1

As regards their effect oh plamt 1ife, the site factors
stemming from the simosphere (e, g. radiation, hﬂt, pre-
eipitation, air motion) are classed under the site ‘factor

\30 o
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complex "climate®, the facturs stemming from the 14tho- pnd
pedosphere (e. g. mineral composition, granulation, nntriontl)
under the site factor comple: fsoil"”, The effect of the OOR-
plezps of climate and s01l s modified by thé position, That
. 18 why the position is réferred to as the third site factor .
complex after climate and soil, The indication of' the ™posi-~

" ‘tion" sllows conclusione to be drawm ebeut certain properties
of soil and climate, i : .

Between the individual site features exista a& relation system.
1% is the dominant task in the field of soil and site protece
tion to preserve this relation system in a harmonious balance,

.

Defipitionss

Site.

An area considered in terms of ite environment, particularly

as this determines the type and quality of the vogatatien the
ares can carry, Sites are classified either qualitatively, by
thelr climate, soil end vegetation, into site types, or quanti--
_ tatively (e. g. in Porestry) vy their potential wood prodmee
.tion, into gite clasgses, . :
Site class

A measure of the relative procluctivo capacity of a aito far the
crop or stand under study, bamed e. g. cn volume or helght
(dominant, co-dominant or'msan) or the mewimum mesn anrnal ine
crement that is attained or attaingble at a given age, S

‘

. '8ite index : , ,
A particular memsure of site clase, based on the height of a

defined mumber of dominant trees per ha in s stand at an
arbitrarily chosen age (normally age of harvest).

I

.- A map showing tl}e distribution of site classes through out. An
area, : o ‘. '

[S

. ' 31



Johe Bite survey .. - '

A site Eurvt, idvo}vas the systematic examination, descrip-

" tion, classification, and mapping of soils in an area, The

 scale of mapping must be decided before a survey can proceed,
The most commonly used scale at which sites (soils, landforms)
jare mapped in the field is 1's 5 000 to 1 3 10,000, F¥or

‘gensral plenning, small seales of'1 : 250,000 ame usnally )

. sufflelent, A survey is an iuventory of site informations and
_ 1ts use dspends basically on two features, The first is the

nature of the data ia Jthe inventory, The seconﬂ feature is a

- knowledge of rolationships between gets of aite information

and between site information and plant growth, A site survey

. mast .provide objectively determined quantitative and quall-

" Sative information about sites and their distributions in a
given ares, The type and anount of data and the, scale at which
the information is svailable are important factors when use is
%0 be made of a site survey, It msy provide certain intexw .
pretativn intornation in relation to varioua uses, for' 1n-

‘stance imterferences may be dra'n‘ahout certain aspects of -
soll fertility in relation to a Particular plant species and
culturnl treatments such as fertiliszation, '

Ono of the common interpretations is that for capability.
Capahility clesges have heen establiahed primarily on the

" _basis of limitations that a site (80il) may have for agri-
oultural ua? ‘Bach capability class' may conxain sites (soils)
of quite different kinde, end managenment practicea and treat-
- mente say be quite dissimilar, Clase I lands are those with
sives (soila) that have no significent limitations for egri-
oultural use, They are productivo aqils, level or with only
gontle slopes, relatively free froh erpsion hazards, Iimfta-
- tions and erosion hazards increasse with rising capebility
)class nysber, Classes with higher pumbers sre unsulteble for’
agriculture, but may be suiteble for forestry, limited graz-
ins or wildlife purposos.
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The :I.nterpre-gations of #ites lnformation wvsry considerably
from region to region and the types of corre_lations which are
established and function well in one area may not be’useml in
another. In some countries mathematica.l ,relat.‘..ona were de-
*ve10ped for the eAtihation of site index valuea in rel,ation
to soil and’ cl:l.matic datae : Fl
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4, 801l fertility ‘
. ' !

The term soll fertility means capacity of a -moil far plant

produstion, Purthermere, the plant yield depends upon loca-

tion, climate, vegetation, ecosystem management and time, When

conaidering all thege. factors in their effect on plant growth .

we speak of site productivity,

Soil fertility is conditioned by a complsx of physical,

mineralogical, chemical, and biologissl soil properties.

" Consequently, beaides the supply of nutrients, water, and
oxygen to the plant essential featurea of soll fertility are
likewise tranaformation and storage of these elements, The
supply of plants with n@triont;, which origlnate from nataral
Boil or are fed to it by fertilization, is regerded the main

- point of soil fertility, For thia Teason the agricultural and .
ameliorative measures, which are designed to indusce soil '
fertility, concentrate upon the promotion ot thono pro- )
perties,

In developing countriea th interest concentrates on auitable
‘technlquea for the evaluation of soil fertility, :

\



4.4, 8oil conservation ' ' ’ %

‘ J ' i
While it is recognlzed that orosion is the major cause of soil

degradation and loss of lamd roaynms, sufficient work te
nut the challenges posed by this problem is pot being done
globally to .charsoterice the moils with respect %o their sersi-
tivity to ercsion, to characterize the climate with respect %e
:I.tn erosive power apd to identdfy the connmt:lon upocta or
othorw:l.so of various tillage practices and' land uses, !‘urthor,

- 4n the sbgence of such informstioa in trepicsl and sub-tropl =
-cal areas, the on-going soil conservation develcpment pro-
grammen’ tend to be designed on an empirical or ad hoo bamis,

. often with Tesults far from those which were hoped far, .

Specific studies on charscteriring the erodivility of seils,
ercslvity of rainfall and beneficial or barmful effocts of
varicus land management practices and vegétation covers are
required to establish guidelines for soil conservation
practices for various onvironnantl. ' e

Parough UNIP/:I‘AO project ¥P ‘1106-75—05, Phalo I, a provisional
" methodology :ror assessing soil dagradation criteris has beem .
developed, .

While auch research has been oonductod on means fer ostinating

erodibility of soil and the erosiveness of wird and water, re-
latively little attention has been directed to the quanti-
tative prediction of the impact of u-elion on ‘the preduotivity
of soils. Yet, soils differ greatly in this respect, A givea

‘ glou.nt ‘of erosion may hm little impect on the preductivity
in one soil and may completely destroy the preductive capacity
of another soll, Buch knowledge is urgently needed to assess
the impact of orouon and te designate mu iz whioh moarce

~ Tesources for erosion comtrol should de corventrated, Bewe in~

" formation on this topic is included in the FAO/UMEP. ropmt en

' "Global Assessment of Bou Dopndation"
]
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Fragile scosystems (for example, humid end semi-arid tropiesl
lowlandl, ltooplands, irrigation areas, ungtable sandy aress)
require speciel cttont;on in relation to the introduction of
farming systems that combine productivity with safeguerding
of environmental quality. Resesrch on appropriste farming
systems and land utilization types has beer! carried out by

- various national and international inlti‘but.tons and orgeniza-
tione (e. g. the CGIAB ferming systens prograsme, UNESCOfs .
_ VAP programme cgroforestry regearch, etc.), and the Tresults’
of this research should be applied where possible.

»

4.2, aou ru-uuty evaluation

BSoll tortili.ty ovaluat:l.cp is the procesa by which nutritional
pro‘bl‘em are ‘diagnossd and .f.ortilizor recommepdations made,
A soll fertility evaluating grograf involves the follewing .
parts: Bampling (soll and plant), la'boratop analyses (soll
and plent), correlation between analyeis dnd yleld response,
interpretation and recommendations, putting informetions to .
‘usé, research, - i
. ' | ‘ ’
4e21, Rexbility evglugtion baged on soil anslysis
Taking a representative s0ll sample ie the ﬁ.rst utep. It 13
composed .of at least 10 to 20 suhsemples from the rooting zone
of a site. In the case of deep-rooted crops qdditional sub-
soil  semples should be taken. For average management inten.sit;r
sampling once evo&.‘y 5 years is recommended., The samples are
sent to & soll-testing laboratory, There, the available forms
- of nutrients (P, K, Mg, Ca, Cu, Pe, Mo, Zn) in soils are ex~
tracted by different methods (e. g. the "modified Olsen method").
The lime requirements of acid soils are detemiuod by measur-
ing pH and exchangeable aluminium extracted by 1 §¥ Kbl,
Electrical oonducti,vity on a saturated soil paste is the bost
method for salinity determinations, :

8oll test va}.nﬁs'bacome'usorul only when they are correlated
with crop rédsponses, The "critical level™, which is specific .
‘ ' 37
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to certaln soils-crop situations, seperates solls with high
probabilities of fertilizer response from soils with low prob-
~abilities, Plant growth and ylelds are dependent on many -
variables (soil ¢rop,. climate, namgenem:) beyond the single
nutrient under determination, Fertilizer recommendations are
obhained only through field trials. Trials should be run in
soils testing below the critical value, The purposs of soil
test interpretation is to establish how much of sach mutrient  °
mugt be applied to bring about a given yleld 'reponsé within .
a predictable crop scll category, The most commonly used
functions are the quadratic y = by + byx + by and Mitscher-
lich y = A - e°*) with y = relative yleld, A = maximsl
yield and x = soll factor, . g nutrient content, If mone
than one element is deficient, multifarious regression models
must he uged, The interactions between these elements have '
alsc to be clarified,

#.2,2, Fertili ; evaluation based on ot a is

g’lm annlyais iz used in very intensively .mnnag?d agri-
cultural sreas with effective asoll-testing system? as an ad-
ditional method, In this case the analyses have toc be per=-
formed rapldly, However, plant analysis is used mainly for
permanent orops (e. g. tea plantations, forests) whers soil
testas are less meaningtul becasuse of the high proporbion of
roots in, tha subsgil. Plant analysis integrates: the effects
of the soil plant, cliiate and panagement variables, It is .
used to ldentify nutritional problems and quantify their cor-
rection through the establighment of "eritical levels®, to
compute -nutrient uptake values as g key for fertilizer'use and
%o monitor the nutrition of permanent crops. Banples have to
be taken from the same anatomiocal part and at the same growbh _
stage of the plant, Abovo the eritiual level the plan'a is
'sui’ficientl;y supplied with the nutrient in questa.on (e. B
g, P, X, Ms). A second critical level is needed, if nutrients
ocour in exoessive amounts that cause yleld decreases, The
eritical levels obtained in plant analysia are Yess site-
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specific than tﬁBae obtained from soil tests, Crop logging
glives good measure of crop growth and increases the efficien-
cy of fertilizers and irrigation, In the case of extreme . . -
outrient deficlanecy, plants show visual deticiency symptoma,

4.2.30 rt1lity eval tion baged on miasing eleme
technigues ‘ .

In this case nutrient deficiencies are identified hy growing
indicator planta (e, g, cereal plaﬁts) in the greenhouse or in
the field on & soil to which a Mcomplete®™ fertilization (e. g.
NPK Ca'Mg) 18 applied, ind a series of treastments in which ons
elepept 12 not added, Pot experiments with the missing elenent
technique give informations about slementa, which ere de—
ficient and about the relative importanﬁe of the deficiencies,
Misalng element techniques are used in many tropical countries,
The amount of ‘work and time involved limits their use for
routine purposea. ’ . ol

4.3, Soil fertilisy and soil classifica¥ion

Pertilizer recommendations are site-specific, Therefore a soil
fertility evaluation programme should be closely related to g
soll survey and classification programme., However, the
immediate goals of soll classification and soil fertility
groups are different, Soll classification systems (e, g. the
UB-Syaten) stress subsoil features as msjor diagnostic .
criteria, Soll fertility evaluation in agriculture is mostly
interested in the plowed lgyer, Thus the two _groups really see
two different solls while examining the same pedon, Soil
- surveyors attempt to provide information that will serve the
needs of all potential land users over several decades, while
the s0il fertility specialist attempts to evaluate the fer-
t11ity -needs of a given crop for one or at most a few years,
after which he will then resvaluate the soil, Efforts must be
increaged to bring soll and site survey data into soil ferw -
t1lity evaluation projects (an example 1s given for forest
sites in Central Europe), The development of such systems, for
, 39
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. )
grouplng soils with similar fertility limitations will ime
prove the offectiveneas of moll fertility evaluation '
pProgrammes., . ‘
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