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The tpxt 15 an updating af" Terhnical Guldes numhers 1
to 6 mritten by He Br-mner during 1973. They have been revised
_end new ideas added. The aim of thie Technibul Guide 1s to
standardize the output of the Soil 'Survay unit. - Ita purpose
~is not to preacribe in detail how soll aurveyora ahuuld

' execute their aurveyu.i Land evaluation ig" ‘only dealt with

‘as far ag:ite requi;ementa with respect Lo euil nurvey are

cuncerned.. L ; s o ”fn'

.o o H q»‘i.

In chapter Ly particular re?erence 15 mada to the Guide-

«wlineé‘fqr soil profile ﬁeacriptinn” (FAQD. 1979), This chapter

;shauld be.seen as & kind of appendix to theae 'Ehidelinps'

Tﬂchnibal Guide Mo, WS is intended’ to evolve 1nto a Scil ‘Survey
Manual for Zambia after some years of testing. . Comments and
prnpoaala for further reviainne are therefore aluaya malcome,
and’ shuuld be’ directed to the Soil Curre’atur at Mount Hakulu.

_ Thia text wes written by Weda Veldkamp and Uen Ting-tiang.
A, Cammiaaaris, Red. Chestle, D.B. Dalsl~Clayton, R, Hagai,,
Ce English (5011 Survay Lnit) ‘and M.Ce Daly (Gmnlogical Survey
Departmant) made useful: aﬂditiana and camments. The aeniurl

authar ected 88 final editor. -
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INTRODURTIUWN

161

1.2

"posk o

Genexrnl
Sengxani

T

" 842 purvey 48 thz process ob distinguishing,
deacriiing, chureeterizing, clmealifying and mapping

‘soila, as well &8 predicting their. behaviour under,

and adaptebility o certein kinds of management.

So0il aurvey ic thuns directed to land-use purpcséa,

whirh are moeinly of an agriculturel or aylvicultural
naturte Honce the mnin wsers of soll maps are farmers,
foreatz2rs, planners and other involved in land dRVEle—
ment. They wnnt 4o know what goils occur in =a certainA__
area end ore especimlly interssted 1n the general
characterianticn of these soils, thelr differencea,

and how %thzy compsre %o scils elsewhere. Abaove all

thoy wans &3 know the limltotions of the soils, enablxng
them %0 mnooGos khniy guitebility Zor farming or

forastoy it guraral,; and far crops in particular;
Fuvunr"*", thew wuv be interested An pinpolnting arean

nr piteo N AY sv;l* whish mre kiown to be suiteble
for cornaln enenm. shile curvaeying, these purposes

ghouid b tzpd 40 mind A1l the timn.

Land nond shvaleoyepny

_ CLaongd and oni) ore diffzrent terns. Soil is part
n? 4ho patan's cweefeose that supporis plants and that
hag poeporiica dee to the integrated effect of climate,

‘man, animalsz, planto, parent material, topagraphy

and timne Lont includea soile, but also the underlying
deposit , tha {(micro) climate, the vegetation,

T
‘4n Pant Averything on, above or bezlow the surface of

the earih. ODeacripitivn o? land includes the landformse
Cach landform has 2¢s own particulsr set of characteristics
amangot which the soil. DOn  each landform different
glements exert their influence on soil formatlon, guch

as the underlying rock, the slope, the vegetatian,

the hydrology, etce '

i ——————— e —— O Py . A




The delimitatian and descripilon of landfarmé i1g called
phyaiagraphy. Phyaiugwnruic units are o ten very
guitavle for mekl.g an wrihial oroag divizion ameng unite

" of land, followed by unite of 30il. ~fnexsfore, the

physiography ig an epprooriate diff=rentiating factor in
“apil map legends. Theye sxiota a ganger, NOWBVEX, that
especislly gmall scale waps 208 rrbner mare physiographic
mgps than gsoll maps. inls auould be uveited a8 mush as

pasaibles

1.3 Accurary and Scale

The scale of the map showa fer two given points the
relationenips bhetuwzen sheip distance oo measured an the

mab and thelr actual.dlshanms nn the nrounds The smaller
thé relation, t.e. the lzsa Sheae two 4istancen,difPer, the

larger the scalee

Detailed or V=TY detaiied wmape 2re large gganle maps,
usuaily covering relativaiv omeld ureaa;vﬁmall scale maps
on the other hand, uhau lAarge areis, provinces or even

a whole sountsy. fipconnalssanea  ar grpLlorstory maps are
examp.es of emall egele 8US A An interwe:liste scale ig

gemi~detailed, vanle 11 ohnug 08 Aic¢iaion in scalese.

The eccuracy of & c§r~f; ;3 dpsertmined UY yhe density of
nohservations pur.amz WY RULTERe. Aodenalty of 0.3
opservation paT cmg wmap mupfeus oon be takeps as sn accepte
able accurate valug. 7 Faiie T Lhin weluc ia worked out
“for the warlous scalen, witlle Aome uzeul additionel data
have been included. Thip tzblé ahould new ha interpreted
too vigidly but anould vasthsr be gnzn AR indicehing the

order uof magnitude of aean poeful aurvny valuesgs
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Density of chservetion in relation to scale, and
application of so0il survey elements and serisl photography

(based on 0.5 obs/cm2

map surface)e. S

Scale: 1 1:1,000;060 "4:250,000 4:4100,00C 1:50,000 1:30,000 1:20,080 1;1U,Dﬁb 1:5,000

Name - exploratorv”.—;u—LrecunnaiSQance cemm-—-gemi-detailed —----=- detsiled —=—== very detziled.

chservations ' ; o ' T i

per kmZ field 0.005 0.08 0.5 . 2 5.6 12.5 50 200

hectares per .

gbservations 2C,000 1,250 200 S0 18 8 2 0.5

Ltime recuired '

aof ficei- - | - 2 1.5 3,5 0.3 0.2 de1 5.1

prensration t

week {menih) { b ~ S

’ )

' zpﬁrt writing | _ l

| Lmnnib) . by e 1.2 0.5 O3 D3 .7 ___

= . oy s A R, e i -

ihectares pev ] :

manth per fe2em 500,80 150, ?JD i £4,000 23,000 G.G0 5000 | 1500 560

}dist?ﬂce between ' i -

[ tTEyzTs2s (@) e Py z,oon 1,000 £00 40C 2na 400

] + . .

j dlstuance betueen ! R .

‘augerhgies an N : ne o 1 ",GUC Sug ZDG 00 50

trsvervse (@) e -

Surface (ha) of : :

{smallest map unit| 2,500 156 25 6.25 2+25 ; 1 G.25, 0.0625

on final men (2500 m ) (625m2)

width Gm) of o

narrow2st mep.uniy 2,000 500 . Z03 100 sa &0 20 10

on final mao —

sull survey broesd associctions ----- associctions —------- series ----gseries+--- phases--- phases +¢

glements N 5 cf series phases subnohases

aerial photo extensive (1augh) ~~~~~ intensive -=-==---~ BESE MBp ===--——e-em———————— base map OT

interpretation ' : only general
picture of
surroundings

nr:

not relevant,

gs for these cesesa free survey is used.
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Table II.

Qivigion in scalap. : A Iy
‘Exploratory . 1s83 then 13250, ODD
Reconnaissance 1: 50,000 £ty 1:250,000 (incle )
Semi- detailec ' ' 1:20,000 fo 13:50,000 (incl )
Detailed , DUO ta 1:20,000 (incle)
lery detailed " _ more than 12 :5,000

’

The most cummon type of goil mep In Zuinbia is one thet
has a gemi-detailed scale, Uhen mapping the goils of @&
(relatively) large ared the scale to be uaed gepends on the
expected variation in gpils and the reguired accuracye Furtherfz
more the time avallahle for each sUTVEY is limited ginca 2
aoll eurveyor,cannot gpant a lonrg #4ime on just one éuruqu
This would cause 8 pevere reductlion in the nunber nf the
surueys carried gut 4in one yeale Gc @ compromise petween
8 reliable map on the one hany and iimited time on the other
hand has to be made. Henectg, ib view of the usually lsrge
workload of the provincisl teamg, gemi~deteiled sBurveys are

the most cummun type of survev i Zemblade

Detailed surveyd ere Ic.n;Vlu fup small farms, OT
gections of farms which foar instanct 411l be puk under jrrigatior
Very detailed BUTVRYS 8L2 rarely pperied wut Gy the Soil Survey
Unita They gre too time consuming in relation to the ereg '
aurveved. Such gurveys are particu]arnw approprliete for
golentific soll regearaoh such us renlazing the genesls of
soils along g slope fcatena, toposequens ~e) or to study the
variability within goll complexese. They are alas aguited for
special purposes like the mapping of depth to gravelly layers
for citrua planuatiuns. The field map for poth detailed and
very getailed gurveys is ususlly campu@ed nf a fixed grid‘
gystem of traverses. This &8 dragwn on a glean shee® of peper
an which fFegtures like roeds, atreqms and compcunda have been

sketched as accuratply as posslble.

Apart froﬁ the mare detalled soll BUTVEYE, reconnaissance
and exploratory spil mapping form a different catregory of
gurvey. Ffor guch kind of napging g nifferent approach 1s
uaedo Normally e temporary ‘leqgend i@ made first, based on
phyqiogrﬂphy and geolngya Fuoondly yamote sensing and photo-

graphy eare uzzd o Aedirealn marping antto. ¢
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Field work is msinly almed =zt checking the photo intere-

' pretationbandrta~d&tarminerth&.avprnprla%e‘namé*cf each -

- mapping unit, using tho nresdialnal legend, Little fileld:
work is required. to Gtudy solla within mapping units, apart
from some.verification necded %o prvise Sho legande The
composition of scils within e ﬁapuing.unit may nalready be
known from semple atean or Phimer.cuzrveys.  OF course in
new areas, unknown #oils may N2 encountersd, A more in-depth
study is then required, wlthounh time 3pent'un auch work should
be limitad to the study of seme well ghesen profile pltss
In small acalé.mapping it ie impouurtant tn find a8 compromiae
between the available time and the prnduetiun of a useful
gail map. 1% 18 aluaya ve“y fnmpt'*g o gn into detail but
this may hinder the progrers of the zurvey aavately. A certain
degree of flexihility on the part of the survayor (made possible
through his experiernce) is noeded La zonplete the mab.' It
must be remembersd that each map nepdn up-dstinq:'after 10 to
20 years, as continuous progresn is tiede in z0ll sclence reg2arche
It 18 usually better (in smzll zcule survsya) to have s completed -
medium quslity mep then a Galy Finlghed nigh quel5tv map,

The soil map in the fep urt (hlhllﬁufﬁﬂﬂ mmp) ia different
from the fisld mep. Pfeﬁ’rsh'x o punlloat .nn‘map’ghould be
a reduced map from thie Tilgld s ss §o tdoprzuge the aize end A
number of errars of $he nap. Nermeliy a 70% reductlion is applied,
aa to reduce the fielid nop o hall Lhs sizes It ia often wvery '
useful to:use existing tunuurapiiisszl maps e serlal photographs
as hase maps becsuse more detazll off land features can he shouwn,
compared to maps with a drsan bsokgeound of roads,  rivers, 2tCa
However, there sre Seversl liwitatians ta 2ach type (er scalk)

of mape.

When using aerial ahu;uqrunha pa hagpe map Dl+he¢ one
photograph is enla.ged ur 8 photomogele 4o cnﬂpuagd, dEﬁEﬂﬂiﬁg
on the aize of the area e tht meals of the survey. Aerial
phutographa are uncontrollsd. “In phntdnénalcs, hecause theysere
made from aerisl pheotogxaphs, thz urInT u;lllﬁe-bigger the more
photographs are involvad in itz nown~aision. It ia sdvised dnlq
to use a photamesalc as brea map Tor ercas 3 to 3,000 hey or-leas.e
1t should be noted that serial phatrgraohe loose quality Af
enlarged more than threz tlmes, T -




Most parts of Zambia ars cuvered oy htopsgraphic maps at
scale 1:50,000, - Thesz are =oa.lled from  aevial photographs,
but have the advantage that they are centrolled. Thelr scale
makes them more useful for the xrlat1xmly amnll zcale surveys.

Trmnsfer of aail Lovndusi2e fran ihs fiald mag onto the
photcmoaa;c or topographic map 1z tone by skeltchmasfier.
Pr?ferably the scil surveyer shuould g thiga

The following kinds of bsckground nre sungesied for
the various acales of soll maps:

- Very detailed scil map. Agrial photooraphs sre not
sultable if they have to be Pnlavqgﬁ many times. Although an
enlarged phntograph is pre?e:ved, ‘usually a sheet of paper with
accurately aketbhed featurna ©a rradi,’rivera and field
boundariea is taken an backn“nunﬂa

-  Detailed sall map. Fur sgch a mep zither enlarged or
original serial photographs o: phutomosedc, ccmpcaeﬁ of a few

photographs, ere used. Detsiled surveys ncrmally invalve areas

up to 2 to 3,000 ha g.g. farms, schemes, eto.  Therefare small '

photomcaaics are esuec*nlly suitable, the mare vhen rzoent
phutographs are utiliaet,

- * Semi-detsiled spil =mepe For Iuiatively’amall'érééu of up
to 3,000 ha e photomosaic is sullzt. “hotographs with a small
scale might have to be snlargeu  sceewhiat, Normally, however,
the eriginel photographa are used, For tﬂlativély larusr survey:
areas unreduced (ssale 1:50,000).t;pugxaphiu mapa are ldeals’

A special category of maps invalve  lerge areas'map@ed CR I
Bcale 1:30,000 to 1:40,000 {f.c. state farma). Ffor this kind ™
of maps enlarged topocgraphic waps =zze unsiiteble, Therefore -
phatomoseics are the only posaible way., In oxder to improve

the quality of such a lergz phodowosaic the cartographic section
should try te use B many photogrephs as possihle and whenever
feasible apply phctagramm try meinsds {(e.g. slotied-templed) to
make the muaalc more or leﬁr can t”n‘lﬁd. .

= Recunnaissance a0il mape. A fspograuhic map (4:150,000):
or a reduction (to 1:103,000) ie best suited es haskgrounde
For smaller mscale maps osgze explosatnry sdi) mans, By

e s ~—————T TN
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PR o Exbioratary soil meﬂ.A For such a- map a8 new baaa mep

.. 8howing the 1nfxastructure haB to 'be madé. aatellite imagery
aight be useful. - On theae maps climatic data, might also be

’ superimpused“on the soil boundaries. '

4»

i 2, ﬁLEBEND ANo CLDSSIFICRTIUN; SUIL SERIES AND PHASES

. At the Btart of & aurvey, the Firat: augerhule ie most
1mpontan+ ng,it determines the firat series: and. ia used a8
re?exende furxaubaequent aoil sbawfvations. Rt the secpnd o

‘Jhale the’ survey:r wenddera whethey. to claseify the snil there’ 'Wﬂu
and the ane at‘the Pifst hale @sbne and the aame, ar diFfarEﬂtly.
nh{a 1svfhe combineg procese af se%ting up auil seriés, phasea~
*and .8 ngend ‘and’ of\soil correlati n and soll cldsaificationo
There ‘exlsts’ somw c?ﬂfusion sbout the .80tual meaning of these
terms. Thisfﬁhapterkﬁriea to explatn huw the different eubjacts
are to be dealt mith and whys S5

2.1 Setting up nf series and«phasee; enil clasaification.

"Rfter the aurveyor ﬁaa finivhed examining the second

O
at this ‘ugerﬁale is similar to, the aoil at’ the first augerhnle.“ﬁ
Firstly .the aoil surveynr pundera about the mutual reletionahip .
of the twd anils, i, E.p about thetr eimilarities and differences.

This is soil corfelaticon‘at its most elementary level. Having

done this, he/she decides Wwhether or not to put the tuwo soiie PREA
into one classe This, basically, is soil classification,

ARt a higher level soll clazssification is the process of .
setting up = general system of ‘discrete units that cater fnr
all the soils in the survey Ared. Soil currelation 18 here .
also involved since every time a new soll class 1e being E;ﬂ“l:
considered comparisons have to he made {e.g. betmeen differen¥
parts of the area, between thse findings uf dlffezent surveyora,) 
or with al'eady esteblished clausea), in a manner aimilar tu :
what was done at the second augerhole. Uhen a emall acale
map 1s being compiled from larger scale maps,'aoil correlation

again precedes auil classificatinﬂ.

A&

.
J
|

i
v N

sugerhcle, a decision has to be ‘made uhather or hot the soil S

qi
.ot
BB S
Y,
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8oil classification also pertalns to the procssas of ‘
‘assigning solls to gstablished classes. Thus, slthough soil -
clessification end soll correlation sesm %o be thtchhahiagg
kprocusuln. they diffsr in thet s0il classificution aims at or
uses & rigid éystem, whersss in soll correlstion the rigididy
ur the oyuton 1tn|1f is the subject of invessigation. K

':-The soil .;;1;; is normslly the bssic elament. in,_uotl
clnanifiontiun. Therzefore, the distinction betuean soil --:u
‘is the: most important part of = soil survey. The genazal -
‘gharactaristics of a series can be used later fur nxtrnpnl-tu
.t0 new arsEs, . while the placement of a soil.in an alrsedy " '
eltahlinhed series mesns that most of tha charscteristics (ns
“to asacastha sultability for agriculture) sre familiar and on|

- need to be verified if necessary. In shart, this is the uhm

nenn1ng of soll classification.

A soil series can be defined as & group of soils having

-Qspil horizons similer in differentiating characteristica and.

- mrrangement . in the soll profile, as wall as being developed f

iﬁ:;igw—f- s particular type: of perent natlrinl. Thl noila within @ au

are cunontially hnlogeneoul 1n most soil prnfill chnractlriat
gxgept in sugh featuzes 8 slops, stominees, degres of c:noiu
topographic pooition and depth to bldrnck, where these flli
do not modify greatly the kind and aprangements of the soil’
" haorizonse.

. A soil serise by 1tlllf is nnly ccclllonllly ussd as @8
ltpptng unit in soil survays in Zsabie. It is not sufficien
honugcntoua in most characterintics to nclt the objectives of
most detailed soil survays, and it rerely occur- alone in e
large snough to ssrve as B unit of mepping on more gcnatalu
28pse Ths series ness, howsver, resains the ksy to the
sajezity of the seil cherssterdaties sven uhen 8.0. &0 ¢stall
sapping, classification is st phess levele Ths .criln brings
units of mepping togethez in sh organized sanne? to help ue
sepephes seil properties snd the velationships smong -otl.
(8011 Suzvay Henusl 1931, pmge 200).

Ssstidas ootx ootlco othot resan of wilageifying or group
soils sys used. A goil yapisng io @ new begn series, -mhich
coma into astltlﬁcn without NAViNQ baen’ riﬂﬂoniﬂﬂﬂ'il s ney
yet. As 1lang ss it is on tthﬂm list, 4t is callad 8|
~The term variant, howswer, is nut much utoa. It is cnaiax

" include it as @ peculiar ons in ths 1iat of profiles bslongl

S p—
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tu una eerisu.

of the' bnil aar

variant are includad or to narrcw the rangs of some oOF

scharacterisiica, uau*uu&.g tho veliantb and .huu ‘agperating m naw

sollas fxrom the wmain series ¢
charactariatic s BeDe alapu, 80l depth, ltn.
aof, the pheae - 1t will be used all the tim2 = are tha gppl
shnuld be mupplbla} dnd, the  eignificsance
¢ poils data’ (c.g.rfur land '
1ike pH or: CEC cennot be

hin the soll

An sail survey (i1.8.
for further intarp‘etatian 'o? th
evaluation purposenles ;. Characteriatica
mapped easlily and ore not qsgd to separuta phanua wit
uhan a differencs in a characteriutic

“EGE{iEBm

- A soil. ghaae is part of ® aoil nnrien-

series goncept.

v

The quaatinn!

'ahould be reflected 'in tha"claaalficatinn at sariea ar phease

e ped

i
1”

ﬁrﬁhnn many p;" hp iahat
;*‘ﬁ,gay be declded -to eithoer extanﬂ tha ranga of charnctcr!stics

. ,
R s

\I

"level can only be decided whan ohough dats are’ nvailahla.

A now praoposed name, the: suh-ghaaa, is to ba uaed for those

differentisting characteristics which are hot mappabln
thought too important to be encluded .xpm thaaagxlas concepte

ih: sub-phase is especinlly important with reppect
The range in '‘Werddlity chaypcteriatic. is
)i da within one asri aighat eub-pharnu on basis of

lend avaluatione.
uaually Bo

les, in such n way. that the chnractaristica af the
all the .

it 18 ‘used to "separate
oncept on  tha besis of usually one
Impartant featuees
icability

but nru

to detalled

eldEh of such’ cnuruuxerxuuxua wan i g, forwed. unqn laboratory

r1,.1

da@a are available e :ough aaaaanmvnt.nf the udpurrenca of

sub-phaauo within o

Asaocigtian and cngg;ax axa "yzrms used Tor
Thete dnfin;tinnauacco'ding %o the:

1of aetﬁea..

(195&) ‘ape. aa”fplloua'" L3, aailn
ﬂnd nﬁpﬁd4ﬁﬂxpnomic suil unlts (aeries), regularly geographically

2 asanpiﬁteq #ﬁ Bl

Cnmplexity of nccufrypcu .,~un aspociation ia usld in
‘scale sutveys (axralt::ra’s:::@y‘.ﬂ

ds?inud

soriao ‘canha made. Pk

e

prnpnrtiunnl pattarn.' R '‘soil complex i3

dﬁy combination
Soil Survey Manual
abanciatiun is @ group of defined

ngnil asnunlafign, the taxonnmic pembers of which cannot be
aeparated 1nd1uidun11y

ln a datailed soil aurvayubacauae of the
the smaller

‘yagonnaissance and aumatiu:s seml-
detailegf where itzia pot ﬁhé -‘intention to aeparate these series

due to tbe ucal@»nfusuxpev.“IA comples ie uaad in large scale

survey (dﬂtailsd,vue'y«.d:t:iied) wherg one is unable  to separate
these serienih

Pﬁua %o

their complexisy within en ereae.

gssociation or cumplex_is coaposcd & tun or mAre geriesy

r

= _ra

SPRDULILND P S

-~

N

-

-

Each




i

_the proportion of each series uithin thn ansocistion

‘or complax is mssumed to be stable. Euch mRRIST of the
-80il auluciation or complex nnnd. to hnrﬁilzu*dnsottbdd an
ueIl ‘a8 praoportions of thair: oGourTENcE (4n %) nnd uh-rc
they ascur. in rtlatlon to othar soils..

Oﬁhqr termn 1ike family, groupa, etc. ‘are. cllontficltinn
terms . which ars not uppruprint- here.. Thcy hnlong to. 1nt-r-_~»

nltlonal clasaification lyutans which are dincua-ld 1n, '.ctign”
2¢20 '

International soil classification,

B

Cleseification, being the pruclas of divtding a phannuannn
intc specific clessss, has basen already: ulntlnnad 1n aection '

';‘2 1 What is wsually meant by soil cla:aificatinn is thn

‘{"/ oS

spplication of international soll claaalfiuatinn lyitnnl.

B.Q. Soil Taxunany. Nnrnally the carrelation between the lncally
used soil names snd intsrnationslly: accepted ‘soil namas is
included in soil raports. The USDA Soil Taxonouy is a resal

soil classsification system, vheraas the FAO/UMESCO aystem is

in theory a legend but can actually be conaidarod -] nunnarilld
version of the Soil Taxonomy in meny respects. Both syatems

are used for intesnnticnal ecil cleanification purposes. '

' Glaasific&tion of the leocal Zembian soll series and phinnd
iR tlrun of Soil Taxcnomy and FAO Legend is = process to ba
'-carriud out as tha last stage of reporiing. then all data are
uv.ilabll one may be able to classify a soil into the Soil
Taxonnny syetem (from order leval doun to funily level); the
‘FAO=lsgend is simpler and uses anil units and‘phaaea only.
" To fecilitate the glassification of eolls eccording to the -aln
intlrnatinnll lyatlu-. as  ®@many critarin of those syatems as
| poaaibll should. be - lncnrpara*ad in the key %o tha soil series.
or in tha general legend (cf.-pection . 24 3). But it im not
ubligatory to. ulc these crlterin in exnctly ‘the sem@ waye
For instance & subgroup or B fanily of tha Soil Taxonomy or
FAG-Legend might be split up 1nta e tuu unriaa in thas kay to
Zambian soil lcrlta.--< g

Legand : :
The lngnnd io o nyctllatic :nuuary of tha uapping unita

or, i dome Eises; tha slements uf thl napping unit;.llhﬂlap is
axpleined by uay uf e lagsna 1ndinating uhich cninur or .yabol

.A).

T e T
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uh ?he map repreaenta whibh mspping unit. ‘Fur the conuénience
df the ‘user 8 brief‘descriptiun of the mapping unit is usually
g&vcn Tepart from the name or aymbnl representing it. This

dascription shduld consist of statamenta on the major
’Uhuractaristice af the auil(a) rurming each mapping unit. A

_dupv of ﬂha legend must always be 1nuluded in the: report.

=9

|l et

g

,1_ |r Effprt ahnuld be made ; to standardize the pregpentation of

Ahd ;egendp as much as pnsaibla. Physiography and geology, in
éomhtnaticnj or, rankeh, nurmally provida the most suitabla way
5f diuiding the mapping units at the highaat level (see also
asbtion 1. 2). Furtder» diviainna depend fary much on the

,ﬂv

dharactaristics nf the aurvey area. Soil drainaga is wuaually

tn 1mpdrtant characteristic of the soils in cunjﬁction with.
phyaibgréphy. Dther characteriatics often uaed are slope, texture,
cplpur and soil depth. Thei* crder o?f impurtance depends on the
tree,~ scale of mapping.etp., andimust therafore be decided by the
turveyur. In relative detailed aurveya texture and colour are
vcry suited for a firat saparatiun nf the : aoils,fnllumed by

QLUpa and apil depth._ Uaually the lastter two are used at phase
leval. Dnly in relatively small scale surveys or in aurvey areas
uith clear 2elief, alope i end apil: dﬂpth may 'be more impprtant and
tt mey be decided to emplpy ane or both characteriatic% at higher
laval in: the legend, if ‘lsrge enough mapping units cah’ be
diatinguipaed By them. Enlcur and texture are then: mentidned

&
‘

At 'a lower level. g % T . 54 wp

I

A legend can be in a dﬂacriptive furm or in a tabuleted forme
Edth forma Boe acceptable, as lang ;88 thay cdnforn nnre or less
to 8 cnmmnn ‘stendard. Rather then axplaining in: datail how auch
@ atundard legend should be atr&otured apncimena uf aach type have
been given in table III (a. .and h). : 3

"i . 18 ‘}‘
It in not alloued to include in s legend tables W th 'symbols
talated to selebted aoil faaturea, and ude thbae aymbuia in the
uapv pueaibla cbhmbinations; thaf muy nccur 1n nrder to denuta the
uapping units (i.e. legend!Lmubt‘be cldaedi. Tqus, the, LUB code
cannot eervc 83 aymbnl fpr a‘napping uni on. doll maps. Further=
nnre each delineatinn (a map arca aurrounded hy a singla continuous
1inn) ahauld, as far as poeaible,,be idantified uy a aingle symbal
anly. -and not by 8 cdmppund aymboi (Lo, legenda should be controlled)
To take ‘the apecimen legenda aa ‘an exemple, only 1if it is a very
minor mapping unit can the cpnuinatiun of symbals 3b and 3c

(Henaun seriea, gently sloping end gravelly phase) bg uBEdo
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(a) fabulgted legend

TablelIII. Example of. 8 lenend.

ol

12 -

upper sub-
soil

"

: : f
URIT" " : : ! ‘
' Slope (%) Spil depth - drainage gcolour st 50cm texture (Bther remarka
STEEP HILLS AND MOUNTAINS . ¢ ] . 1 _
a1 Johnson series more than moderastely well reddish brown  gravelly often eroded, many - .
13, often .shallow ' clay - (50%) granite rock oui-
more than % crops s
25 : i
1b (mod. deep phase) 13-25 mod. deep well reddish brown s8lightly slightly eroded if
gravelly~ bare, common 25%) rock
clay putcrops
FOOTSLOPES OF HILLSS
2 Peterson series 8-13 mod. deep - well yellowish red sandy clay some (10%) rock out=-
to deep losm gver cCrops
PLATEAU '
38 Hanson series ~0=5 deep well yellouish brown sandy loam msjor series of survey
. ' ' over sendy sarea (covering 55%)
clay loam
to clsay
3b (gentle slupiqu-ﬁhaée) 5-8 mod. deep = well yellowish red sandy clay =t trensition to foot
P ' to yellowish ‘loam over slopes {(unit 2)
brown sandy clay’
30.(9ravelly phasa) - 0-8 deep well yellowish brown gravelly found scatterad nlnr
" clay sub- “rock outcropsj gravel-
soil, is used for rnad harde
sandy loam ning
. loam top- .
soll and s



s 13 - A . {
- : - C !
~ LOWER SLOPES DAMBO FRINGES : ' i I ' R
Ls Erikson series ' 0-3 deep - mode .yellowish sandy loam or transition nf'unit 3 to unit: $
' - G " well . hbrown lozmy sand over groundugter uithin 1.0n dur QP:_» :
‘ ) . : sendy clay loep rainy s agg . U
--------------------- et e LU LD PR Lt ettt bbbt ettt d St \;» i ---"-—.-.-——.-’—n,r—.-r !
4Lb (1mperfact1y drained . ;_yallnwlah - B & SR :
phuae) ; 0-3 deep imper~.brown to = sandy loam local depxessinns of uetter |
- ; fect greyish’ over places due to stagnatian of . ?
RS brown _ sandy clay grnunduater SRL - '
o . losm . filit & -
paMED | | e
5s Claason series 0-1 deep . imper- greyish losmy send gruunduater within 50 R : \
R v E e e ' . ' fect brown over sendy throughout the rainy seasonj :
S - . loam waterlogging during aeveral
..---—. ——————— G0 oo D or =5 G0 b <> o> @ > TH OB WD @5 o= --o—--—-—------’ ————————————— -“-_------‘—_-----‘ﬂEEEEE:-------’---O----‘--*-----ﬂ»&
,J']Sb (uEtg puurlv) ST get deéb VETY durk grey-_ 1oamy send "“e often uaterlnqging in rain |
© . dreined 1oauy N s poar ish brpun_. .aver aundy ... 8easong. prounduater arnung
phasa) T L R o . pver very.'. .. loan .,<i-?dapth‘dUring tdry seasony!
‘ ot ; .. . brouwn , . : :
-———- ------q‘-—-------------“.-----—.’---- ————————————— - e TR D TP D o0 G = ---------—-—-‘--‘-——----Q-—--------—--Q ‘A o
‘.Sn (very poorly ° "0 0 deep. very - dark - muck ssndy lunn locsted at centre of daubu
: . .7 poor greyish over saendy ~ = having thick dark coloured tugg
o drained CIEV'V phase) L et - . brown over clay loam =~ . ‘solly very. wet during nnat bf’~
Sty : : - e " o pala brnun : ..f,.~ _ E the year~




(b) Descriptide

]

Steep hills and mountains.

iégendl" A ' ; | e : )

1a Moderately ahallou, well drained reddish brouwn, gravelly clay solls on relatively ateep (13% or

Footalopes i
2. Hoderstely deep,

Platesu

ib Moderately deep,‘mgll drained,

more) slopes (Johnson series) !

reddish brown, slightly gravelly clay aaila on’ moderately steep
(13-25%) slopes (Johnson series - mod. deep phaln) o

well dreined, yellowish red, sandy clay loam over clay saoils on. gentle (8-13%)
slopes (Peterson series)
s

eep, well dreined, yellaulah brown, sandy lnam over sandy clay lcam to clay scils on very gqg}la

; (D-5%) slopes (Hanson series)

3b Moderatzly daep. tu dzep, well drained, r21lowish red to yellowieh brown, sandy loam pver aandv clay

3c Deep, well drained,

"Lnuer slopes snd dambo frinqes.

soila on gentls (5-6%) 'slopes (Hansan series - gentle sloping phased). - “f

.yellowish brown, gravelly sandy #clay) 1pam over clay soils on very gentle anu
gentle ?0-8%) slopes (Hanaon series - gravelly phaae)

v

La ODeep, mnderately well dreined, yellnwish brown, sandy luamllnamy send over sandy clay loam ‘apils on

very gentle (0-3%) slopes (Erikson series)

bb Qeep, imperfacth drainad. yellouish brown to grevish brown, sandy lpem over szsndy clay losm solls

Ramba

on very pentle (D-3%) slopes (Erikson series - imperfecily drained phasel.

5a Deep, poorly drained greyish brown, losmy sand over ssndy losm soils on nearly level (0-1%) slopes

(Clzason series) -

5b QDeep, very poarly drained, dark greyish brown over very light brown, losmy sand over sandy loam.
soils on nesrly level (0-1%) slopes (Clsseon series - very poorly drained, loamy phase).

5c¢ Deep, very poorly drained, dark greyish brown over pele brown, sandy loam over sandy cleay ioem -

i

soils on level slopes (Clssson series - very psorly dralneg; olsyey pﬁaae).



Ih ety sy e e e i T I

B e LISt

aa—

It 4t oocurn over a wide eres ur in saversl dulineatiofs & naw

mapping unit, raprauentad"hy its own aymbol (a.g. 3d), must be
oreataed.

Tha symbola themsalves can be moede up of Pigures wmnd
letters. Fur lerge scale surveys o combination as i shown
in the wspacimen legends (w figure for the higher level division
und @ letter for the louer level divislon) i most sulted. Hop
surveys st the recaonnalssence or exploratory lsvel the legend
.g8n be made open Yo e vertaln axtent by including some apecific
information in the final part of the symbole A symbol then
hdnsiata of two emlamants, ane identifying the series and one
giving the phasr. For instance 4-5b stsnds Por an wsmociation
uf Erikson end Glameon series (L-5), imperfectly to poorly drained
phuse (b), Alternstivaly, 1f 1% ig possible to mchieve enough ;
 Hdistlinction, unites from the FAO/UNESCU legend msy be used :
together with an approptiete flgure to indlcets the phasey
Bu3 then being 2 chromic Cembisol modermtely shallow phasa.
Howaver, in ordar to remein 4intelligible, = symbol should never
ponelet of more than 3 or b characters.

It ie not necesoarv to repeat spscifications (w.g. aoil depth,
slope classes etc) throughout the legends In case of repetition,
it 18 better to liet the speoifications separately and use them/as
*in the legend without further explenation.

In the wmurvey report, a tescription of the mepping unite
i¢ aluwys reguired beeldes the presentation of the legends. 1In
this desoription the LUB code end the land aespability class should
bk mantioned, am planners are especially interested 4n this
part of the report. In other words, i1t would be wrong to glve

an axtenplve legend as 8 table in the report wlithout a further
desgription,

A more genersl legend, poasibly one for each ecele, can
ba pomplled when %ha deta of many surveys have become available.
In such & lennnd the mhovacterictics of the solls in & large
area are combined into 8 single key. The names of all
soil saries ©r2 given in the key fullowed by 8 description

of each series end Lts phases and sub-pheses.

AT e i T ]
¥
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Using such & legend the surveyor. at hie first augerhole
tecldes whinh unit fits the sugrred sonil best. Instead aof

glving & new n=me he/she should Jdecide whether or not to use
an socepted aeriee (and phaee) neme. Correletion in that case
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plgnt e omedeed bn ogentd ocresting boo wide B orongR An
charscievivbies of o series ok to make changes 10 the general
legends Tis gxost vofinition F grrire s thus 8 never ending
process between the apryeyors nand L aall cereplotore.

An tmpertonl meppat of the aeppeal Jegend 4z that the
gutrveyar ie able bko une ectuting Infarnntion of the spil
periza during the porvev.  He owny extenpalabe the 'cunelusiong
of FTormer geagerch fo hio survey eren, wibthout hoving tha
trouble of sompling ete,  IF he s sure of bthe slessifleoetion,
he alag knpwes the sulbabiliiy for ngriculturel purpooess, provided
1% Hng hoan worked out grd passibly teeted on the particular
pnll serlies, phose ur nubi-phane.

2u4 Differentiating end dingiostle oriteria.

To give on indicntlon of whel criterls might be used for
dintinactlon between gt l serisne, pheees ond subephasrag, the
following liot Ckable VY may be woeful, The estsblishment
of boundnarisgs in the key to the goil gerles ls o motter %o he
gentralizet et Mt, Makulu by the Soil Durrelator to wmainbinin
gaoneistency and sppllonbiiiby.

Differentiating critesles ove ueed, aa hea been sxplaloed hefore,

for differeatinting saedd serlee prd (oubdpbane § they muot be

mentiondEE 1 the Logoaold Uhesi wng g owmure gharspterintlco nre

unklgue to one ot oa fFew sell asriee ur Csuhjphogen, they apve

palled disgnostic ceiteria.  fnese rpopo he wentloned In the
gegoription of the maoping units, bul should net appear in the
lengend. For inéﬁdnﬁﬂ. Ehe ntcuersnos of o plouph poan in o certalr

gerien or Caubdphose wi bt be used oo o Slognoantio crlteorties.  In
glatinguishing beiween seorlea nb leaat bwo differentiotling

criterisa ahould be userd; Tor gghoaes pnd aubphaaes pne in sufiiciend

Tieble IV. Liot of chaverterlicztics npoplicehle in diatlinguiohing
bhetween gull gerlsa, phneee and gubh-phanpe

4

Flimnte Shpro-scalegionl zone, leagth ol orowling Eﬂrind,

i

climatic zons (900 Werld Goll Aesnurens Hoport Noo LB)
« gpil malusture reolwe (Goil Toaxonomy)

- @otl tempeceture vegtes (Satl Taxunamy)

Beolegy =~ poerent materlal

%

rock nubecropn and Lype o n? orack

e A A—



N BNE TN

A A—— i T A [T

thalngrﬂnhv

Hydrology =

Ecnlogy

T 17 }

elevation (eltitude)

,iandfnrm

topaygraphy

sElope . .

graunduster soll drelnage (wetness clesaes)
level (aeason snd yeorly fluctuatiun)
natural vagetatian

land uew (virgin land, uhitemena,'p&rmanent
cultivation)

- mEnagement (ixrigatiun, use pf fertilizer, tillege,

mwnhanization, cnnmervatinn mEsBUley)

~presence of anthills

barticle aize clans. (clav, eilt and nmnd cuntent)
water dispurusble clay :

texture pattern (elay 1ncrwaaa with dapth)

abrupt texturnsl changre

texture topsoil (0-20 cm depth) ;
texture subsoll, pussibly aubdividvd inta 20=40
LO-60, 60-90 cm, _

soil colour of Upper 18cm (mixaed)

#oll colour of upprr B horizon or at S0 gm depth
mottling

gocurrenge of plinthite
sull conaiwtence ot
presence of gravelly or gtony fragmente

presence of toncretiona, free carbonwte ur gypaum
puroasity

rooting depth

presente and sbundance of biological fnaturas
cementatlon '
uaathering stage of rock

601l depth ¢o laver,impenatfable‘tq rovts or
hard bedrock

tccurrence of an ironpen (sheet laterite)
petrofercic cnntact (very many irunatona
noncretions) . |
buried horizon(s)

dingnustic surface horizong (mollie, umbric, histic,
aohric epipedon) vy apdgd S
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Mineralogy

--bape seturetian (mcc. to ] of oh8
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diasgnoetic subsurface horizons (asrgillic, natrie,
vamble, oxio, spodie B-hotizons, slbic, celcle
harizona)

gilgal _ .

opeurrenee of sliokensides

bulk density

uvailable water holding copealty (pF 2,D-pF b,2)
erodibility

.. initlal or besio infiltratinn ratu

patmeability o
CED (NH“DAc pH 7) (per 1009 soll or cluy)e
avarage CEC over upper 50 em £psr 100g soil)

NHbUAe ‘pH 7)

~axchengeable celolium, magneuium, potessium, aoddum

aum of cations _

gxshange acidity (AL+H)

exchangeable sluminium

effective GEE (sum of cotions 4 exchange scidity
per 100g soll or clay) .

bume spturetion (nco. to effeutive CEC)
aluminium saturetion of the exchange complex
pH (Hzn) -

pH (CnCi ur KCL)

organic C oontent

average organic C over upper SD tm

total N

G/N rotio

~gvallable P
. totel P

totel §

CEC of the clay frectlion; pussibly corrected for
orgenic C

electricel conductivity EC, (salinity)

axchanyesmble sodium percentsge ESP (alkalinity)

tatal B10, Fe,0y, AL,0,

fres Fa (dithionite)

CaSD Cgypsum)

hrnce alementa, available Mn, Cu, 8, Zn, Mg, Fa
vlay mineralaogy (DTA, x-ray) '

- sand fraction mineralogy (light sand hesvy frautinn

(by microscope)

roundnenss of asnd grelino

L Y
R SR T R AR T e 7 !
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SO Minpoe  a . outans (i1lluviation, streas)
. murpholugy )
| = - obher fusturas
- Bthars = othar charscteristios mentioned in Boil Texanomy,

#uppliceble to woils of Zambia, ;
T oA L’-.':_. g;; Cnggg;agggu.
o 7 In a woil survey, new sarien and phases are set up, Fop
fnqch fkw sree, other symbols or nemes ere used, Afer many
a-_survnyl hnvg ~bean undertakan s 1ot ufﬂnamsu'and aymbols oeoup
‘whioh, By systamatis epproach, need to be gelected into serigs,
-ﬁ .,ph:sas and pousibly aubephasws. This 1¢ the basio idea of moil
“7;Tbnrrnlat£nh._ On the other hand, comparisone betwesn series can
Bu mede in order to cheok whather two or mores meries cen be
bbmhineﬁ. If two narips regemble ench ather in many wiys, but
'ﬁiffur_ih'nnu characteristio, it .may be dacided to make one of
the weries @ phese of the other. Usually the serige wkth 8
#mell extent ta in Buch » wey incluted into the seriepe with o
large uxtent. A4 phase level correlantion is hardly possible, as
- Bhe oheracteristics used at this level normally Pullow s rigid

systam (n.g. FAD guldelineas) corralatianlthun concarns itself
exelusively with moil series,

To facilitate oomperison of soll series @ corselsbion - tyah
bos filled with péda of thd main horizone can be very usmsful, ,?t}rh‘
Thede boxes should be used in cess of unidentified mpil aariuva,

The loeation of vampling eite &nd profile number should be
muntioned claarly'nﬁ the box (not an the cover), '

3, LAND EV LUATION

A meperate technicel gulde on land evaluation will be

prepared in dus course, bhut some remarks will he made here with
respact to the influsnce of advenced land evalustion methodology :
on thae distinction of mepping units (asmueiations, complexes, sseries,
phasas, hubuphueaa). As  stated in ohepter 2, one of tha main
faotors in distinguishing soil series and pheass is thair signi«

.. fioanoe to Iénd evaluations The requirements for lend eveluwvtion
should determing which distinctions Bhould be mede between mplls,
But during o svil survey some of thess dietinctions may prove
difricult to map, while others, not relevant for land evalumtion,
ban be mappaed very esslly, 8o, both wurveyor end lpnd nvaluastor

‘. should work together at tha same time to produce genwergl legenda,
- uhich are applicable for both swil survey snd lund svaluntion,
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-fu;, g_gcnxp110m OF_PADFILE BITE, OIL PRDFILE AND anpL; g
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iy elements of a gall survey, The tonoepts .

- ‘dnaur&ptinnu lupplamant gnch ptherg
- uithout soll prafils
vlpasaible to produca B proper
humbar of. profile ‘deasriptions unly. ,un'ft“

"rbnnrd and tranarar informatian on sollue
4 faurralatinn batuaan solle of dirfarent Areds; or wtudied by R

vprnﬁuna elna. end complete, yet cunclaa

ErTS munh as possibla, .
© desordptione’ nunaiderubly, they muot

v i
e

b1 gg neral q ek
Boll: profile dnnuriptione form one of the moat important

fPormed during routine
" obearvations on the differences in soils in the survey ares can

bw veritied by deecribing soll pltse . Cnnaequnntly, the dusnriptiun'
" of soil profilee

j mattar how- 11mitad, -on the diatributinn and relation bntmaen tha
' nnil: hegine to emerga, Bnd ghould not *he’ puatpunad ‘until the

should be started ne'soon as a pieture, no

end uf the aurvay. Routine Field ubaervatiana end detslled prufile

no soil survaey ina onmplate
daaariphians whilae - nonvaraaly it ie not

anil.map an the baslis of a aplsnted

R Further reason fur making soil prufile danuriptiune is.to::

gt

'diffurant par.una, is vary muuh d:pendunt o sount prnFile desn F
.;ntiptinna and their analytinal dateae

‘ It 48 thus imperativa that greet caere .mhbuld be tmkun to

(1977) and will-aoAtinue tu .do.80s © Howsver, some sdditidhs and

,amandmnntu huve becoms necessery to pdopt these guidelinea to’ the.w,ﬁ.u
Zemblan situstiun,
;inh'th,v are in keeping with accapted international practiced and )
" terminology (Snil Burvey Manual, Buil Tsxonomy, FhU/UNEECU Boil B
~ Mép uf the.Uorld Legend, ISM Soil description shaets) with ruspact o

“td- anil aurvny, suil nlaaaifinatian and land evalutticn. Lk '

These amandmanta Aare #ll explalnud ’balnw:

Tha Uag of abbrevistions 1n the Pinal text should be avuidnd

rnpurtu

To: enharne tha uaufulneae of the Zambian Laad Usn. Planning

Guida, end make 1ie methoo . of sull goding fully cnnvmrtibla with

tha FRAD Buidelines for’ Boll Pxnfile Daacriptlnn, it wily bennma

"hﬂunaaary in future to modify the formar.

o = TSR A o
e s e

In plrtlnular thez,1 {”?’

aoil proPile daacriptiunu.‘
Ih wrder to standardize sodl profile deauriptiona certain guides

,llinﬂa ﬂXiBt, of which thUBP publiahgd bV thﬂ FAat BPE begt TR e o

"1iﬁha Boil Burvey (yit% hoes hitherto edhered to thess ERQ Byidelineg' = °

Where abbraviatibna are required to ahnrtan A€
be’ expla;nad ulaarly o the , (.0

IUETEL L ’

e T T

B
T b S SRS T
i
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.2 Eiting of woll prof 1lp pito

_ Every mojor woil mepping unit ghould be represented gy fﬁi
- ut lesnt one soll profile desoriptions If some of the mapping “i_,~
unite include widely ranging cheracterdntics, © "typical® profile *
should be vhosen rether then en "ideal" one in which the
charaoteristics are expressed most: clesrlys, Mapping unite

agoupying 20% or more of the ereas should (41f thise srea 1a of .
sufficient size) be rsprasented by at 1eaat two profile
duencriptions, -

"1f possible, pite should be 1.50 ta 2.0 m deep., ~ 1t 1.

~often vary instructive to suger for snother metre in the bottom

of thHe plt 1if thu moterial ellows (4in such a casw tha demcriptiun
must mention the depth of pit end of the subsequant augering

. separately)s Description of pite should be done ss BOUN #e possible
. after the pit is dug, preferably on a faoe orientated towerds

the aunes The apoil of the pit is deposited on either slds of this
Pabe,

The description must menfinn the locality of the pit, the
tnpngranhic sheet number esnd UTM grid es mccurste as posaible,

.Q_ng[;;g deseription heading

Above each profile description s number of lines must he
devoted to general informetlon on the site end the sulls The
followiny sequence of features 1s recommended for routine anil
proflle desoriptions. For- descriptions of profilaa coneidered

‘to be representative for o particuler series 8 more extensive
list of . general information haes to be glvene

Profile number:

804l name . Nunnamed serieg" if not yet determined

Inte clmsalfications FAO/UNESCO legend and Boil Taxonomy €USDA)
classificetivnythe remark "tentative® van be
added 1f necessery.

‘Data of daescriptions -

Described by 1 e

Laoation: glve name of area or Form, und elther the
longltude and latitude or the UTM grid number

Elevation: in meters above pes - level

Lend formi this item must include physiographic
positiuvn, topography and micrntnpugraphy,
if any (cofs b,he1e3), and tho o slope

(Exprnnﬂnﬂ by vinemand)




e i P

Y

At

ungntatinn anﬁ B : '
land~uaa- LR . s 1nauudmu ramarke on anthilln (uf k b, 5)

Climqtc*: o SN qnwarnl ullmatn. nnnual rainfall und
: » S diutzibutian, maxe. end min. temparatures

_Pifﬁnt,matnrial' . ~ 4f not in aitu, indicatu whatw. the material
AR AR K . tama from and hou iﬁ wag dnpnuitnd
RS BT L1 2T TT L D R

CBoilodepths o apulbey gt 3 1ndadh

- Drudnugny .. mf b5 D omrdwde

VO

Furmuabilityt 2 CAr nannﬁuarv and "when dry" or- ”mhan wet®

Mbiuturn atmta: o 'iif the prafile:{e molet or uat baaauae of
A B 5 e 'rnnnnt raine, indioste po o

mrnundMQt&r::, A 1_givu e8 much: infurmation” ua puaaibxa, 1lka

PP ' O wmyp naurhy well®, '“during rainv ﬁnaann'

: ~and  glve duretion of' tha' Level uﬁ B onrts

AR TR 7 depth LF known. ' 3

Burfuoe strnesa:. inoludaa grnua; PRI T s

‘Roek subaropns.. o 0 oAt g ype St

Eraaionl ... . Novar stote | “””E“ bu rmther atate “na

1

viailile avidanun" “nunc dutnutud” Ita.
Hhman influenoet - includau remarks un burning uu&&ivatinn

T T

Land snnnbility claaaifiuatiana-
i, Ranarku= 2 ~ ingludag

prautiaae, presanng of brink Frngmunta ntn.

nntha oA nranking, nunuranau af
salt snd slkall, eleking etn,

- Featurus murkud bv an* mra optlonel, they wan hl dﬂletad ir
R MR thav ers more or lasa unitorm for tha whole of the uurvny aren,

end A dannriptiun né ﬁham ia givan elsewhure ih’ the report.

LI h ngpg 'igrugg ation vn- gng plie_ sampled.

Dbyt p . 1 Blope 1n, %o be divided into
tithar upper, middle or lowar slope, Lowsr wlopm, tow: alnpn ar

Poot elupe Conly in muuntainuua terrsin) are cnnaidered aimilar
: tEtma. n slope ar pert of the alupu Gan ba gonvex, straight arx
o T uonueva. Uthar deseriptive tarma ore !, pletesu (formap pannpluin

lurfauu), disproted plotedu,” Qummit, eacarpment (ecorp, crent),’
1nee1b§pg. piscmont.-slope, tarraua, dlssected terrage, vallay
hnttnm. 3 lain, daprassion, flundplain. lavae, bankauamp. But-aff

nhunnal (old mnandat), ‘damby,’ uallay damby, upleHt "hesd® dnmhn,
ﬁahgihq dambo, deeingzs graes sl e

DCSFSR P PP PO RO
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u.a 2 Tapo r hy, FAD Euidalinel should: ha fnllnund. uzth'tn
rlCtnlllnt ga -cntionad hnlouo,"g_ ' "

lat. or almnat flat topagraphy 1. dividld 1ato'f
Rﬂflat. . etnepcat alopelesa.than 0~5% ‘“5“;£ﬁi-v
?« almost flat. ,atenpnnt slupe bntuczn 0.5vnnd 28
Thu undulating topography is dividad into .- - il
- gently undulstingx atcupunt slop. bctu-cn 2 and SK

- undulatingt ataapeat 8lope bltUIlH 5 and 8%

h.k;B Slopa on uhgch grnfila 15 s;tgg

Usc llapc Blll..l -a ik

mentioned halcu (baeud on the Lund Uo. Pllnning Euidl){A'”

- level of nearly lavel (0). &0 -=ﬁ%“é-“"
very glntly nloping (A);‘74 --3%; p
gnntly aluping ' _ (B):{‘J - 55-‘~1‘: E

. wadarately alnping {  (él§f:5,- &S'f.
-,nndarately stcnp '_f(b):7" ;-12‘ -
~ ‘steep. oy (E): more than 12%

Where nppropriats,

q’
,y;;;; sharal’ Iafnrnatiou on_the soil

and nnnplex alopaa

bob b Soil dlgt

lin-a. ﬂhe fullouing dnpth clanlnn are uscd:

shallow L 9
nndlrataly aballaw

; ‘ % zLeaa than 30 cr

3 30°< 60 ca L
'lnderataly deep .. ‘:“' ‘60 - 90 cn i _
deep . _5}1 ?f": 90 - 120 cm
:VOry déep - . 4 More then 120 cn

bolio§ Hbgutatinu(Lund Uee: daacribe e axtanliva 88 peaniblc;

_nnnticn fartilisar uaa. crap rntntion,' ctc..-

.5.1 sznn; ggtnr;ulx ncacribn 'the parent .ntlrial of the lnil

" as clear as poaaiblu. Bcnlngical ®aps . are ufnanraa ull-
i ful, but cun obatrvatiunu should ba addad. Difflrpnt

daacriptianl to ﬁa usld in Zanbln cau bc fqund in tlhll U.

3 - "

Doge et ey
e e,
t / . 3 LT
i s T § ,

-

ulupea can- hc aubdividtd 1ntu silplc,_ |

The ao0il depth 1a not stated 1n thl FAD Buidl_

-
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Rock types in Zanbis
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Plnteaic
_—._._.‘-—-w.
P-gmat1te,~&plitc

Vblcanic
| Fhyalite

Quartz rich’ graniteoids '| Quarts pcrghyry

K/Ea leali-fcldapar granitol Granﬁuhyrc
l Granite - ﬁ
Grtnc&lorit. : !
Ba/ca Tonaiite . f I

2%, o ‘f

Lod

Gneisaaa‘ Schizta

Qaartzofcldsnath;c
) % Schist
Pzannatlc schzat

Quar%zofaldsnathiu
Gneism

P;amzita
Characekite

A Ae wy s wr wm e -

Quarts coaglomerate

anrtzztlo aanﬁstcnef
Arkosic’ aandstcne -

Siltstaze = f' 2
Greywacks - iy

L Qunrtx;;nnxnaiti
?x/Ca Quart:~azo;ito f

o w '-'
e -
¢ dod y

.{Biotite gnei=a

Turilite
Slntg ;

Bormblende ‘gneisa
| Carnoekite
Emnderbite '

~\
Lt

' ;" — e - = b
| K/Ha Alka;lﬁfaldsptr 5ranitc Dacltc ” All.ﬁlutongg E?#E? : Guarts mica sckist | Siltstoae g * %
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All nlutonic tarns

!iea schiat ¢
r -Trle "schist
t ﬂalc ‘silicate schist

Galcareona siltatcneJ

Calcarecus mudstéae
calcartqgn sandstone .
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Dolarite .
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i reduction pEAeEscan ahu af
" soil calguz io

on g?cuﬂﬂzubav Q‘ T saiapbuse

ﬁk.ﬁ'.tgggg Tqﬂigﬁ”n?'ingiwﬁﬂgﬂl aeid_hazizonn

‘ cunverc-at u"* NS now in

vand try. 40 rclu“Q‘J;m‘*n‘amrabinw 06 gathezed to the smil
 norpr~~cb,a T L

. /e( z
Tha mmﬁérinf in uhizh the profile is formed doan nnt;,
mluayo zeoc 1% fron 4tha uecthes .ng of tha unde:. lying rock, hut
may have Uw:u_ou$VJU v Fed Siscwhera (uhera the seme or a- .
df?furcru rcﬂt ny ﬂvailo) through «colluviotion end/or nlluviltioa.
Evun in: eﬁrvaﬁ 1ho2a Gho, porant @oterisl 1o the sana as that : .
af nenﬂby»inuoﬁeu gar an1ad ocilo, the coil will ba diffarsnt,~
as cal’uu“uﬁﬁsa ueuglly pocults 4n @ dorkes s0il (mixture uith
| organic mctcaac¢b wid adduviction 40 0 Drowner oy - yallouer nail :
(goeth*tﬂ srotzad of hematite balng the main fFe ainerol)._ 319&:
of ony of thooe pérccaoee having taken place should thtrnfura b!
mentioncd, Coqe calluv&atﬁd clay fren limentana, alluvinl dapuait
mainly dezlved ¢ren nmarb; granite hilla, etu.f

Z.

= nhm:;mz ess datc rmﬁnatiun of mntnsao claos of . Zanbian aniln,

o:, ecven ketlar, tha o;nundUotax.cmgxma fren which the uctnn-a
glans ean bn..@3 zznmd, i o{ill full of pit?alia. ddeally,. the
uatnnns ﬂlnnc ehouid give in?nrmatian on the hnight,{/duratiua lnd
fluctuaticn of %he gaCLﬁﬁﬁﬂt“Z lﬂvrl, but no auch data are as y!t
availahla in aonbﬂmo ,uikewinu, knual°daﬂ af u:idation and -

200 mebl Jity o tts 1nfluenc¢ nu i
etAl) tan ncart; ta enabla goma of the 1nfaraatinnh
ts be extrac ted 7ron coil. nnxphnlogical .
phencnong, rr~ the tima tﬂirq tha sodl dreincge class nill therc-'
furc hava %o &g ea*lmausd freb prefile, physisgraphic and en-

virnr:c**ﬂl f"-’""*ﬂ in eczordance with the flow nhart in -

Tnchniccl Buica Eas 1. In the roantine every-soil nurveyar"
'nhnuld try ta chénin oo push 3nfpometicn o

i

o - groundwater lavalni_’
as puoaihln, cither by nonitering i1t in groundwster tubes, by

peraanal chengueas ioﬂa 02 By =oking tha inhabitconts af the ares,f

e T

6,6.1,Jﬂ1” n_enslen BAen
‘Hcrﬁzcn casigns
givan by tha Insczn

g_ﬁCHnl %cu”cty of S01l Scisnce. Thn system
underlying thcz: salen ui??c"o ?gudawrntnjly from the eyaten as
given in the Kailvﬁu"u 6y ﬁuﬁanl.,

acia Survayora not fullg
“n URC s gnugwuuuianm;_qgstnaﬁmzcn find a full,

lxplana‘ica mod dsfindtien of hoelzgn cenignaticng i any of thafﬁ
follaaisg nu 3qcﬂﬁﬁujpp E ’f}:?@

@ enrn e

7 - %

e e Rt PRI TR
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| FRo ‘Guidelines for Soil Pepfile Desooipiliun S8

+Fﬁ0fUnaunn §all Map of the World, Legend (1974) -
;Bull Survey aof Englend gnt Welsa, Boil Hurvey fField
. . WMundbook (1974)

ST i vy Thn notatlon of horlzons in Zambien soilo will thus

{:f ff " be AN, aucurdanue with thls international eyatem. When this -
lunda tu u cunflict with metmblished usnge, prafarence should .-
bn giv&n tu the international svetnm.

e alhhaugh piist ropt chennals are cunaidarad indigative
unbugh bf wethess to olesaify ® auil'u land use capabllity claasl
Gu, aunh @ harizon can in general ot be considered an Ag
huriznn bypeuse 1t lecks mottles w&th low chromas. Simllarly,.

u Hurizun wun anly be ragarﬁud as ergillic uwhen 14 meety the
ruquiramenhn es given in  the Boil Map of the World Legend or
in the Buil Texonomy (which wate more OF laes the sami).

—

b e e et

To sulve problems of this nature, horizona which do nat
quulifv for one uf the diegnontic ‘horizons can be glven the
aufflx hyt, This lower osee letter, whioh mtende fuor “unapeaified

et makne 14 posalible to denote a horizon se @ mapter haorizon and sub-
divide it without committing unaeelf to the exact nature of the
horizons Eeg. @ mottled horizon can not be oslled a 8 or Bw
Hoxizon when it does not have iow chromes, but may atill be:
ﬁin.auhdividnd into Bu1, BuZ etce Vidd

e e

et

N © Buma, rnmnrka un spesial problems:
A R vnrtianl {s ponsidersd to have a B horizon, aingg ‘the

e 5 o RTINSO £ S R L, I

furmmtinn uf wedge shaped agyregates eto. is cunsaquent upon a
ourtaln amount of pedogenesid. The goll prefile ia thua mada up
of an A, Bu, C sequencis

, - Hordzons rich :in (nodular) laterite are considered an B

;i ' oty horizone, rather than L horlizonse. But thmy should nat automatice
|- T sy be yegurded.ss 28. A numericel prefix must, =e uuun], ‘anly be
§.§%\ . -w . utded when there.sre olaar indications of » dlmcontinuity in

o ‘; i . perant material.: .Buch hurizons will nnrmally thua he designntnd
j 1 ;%: - Bum, or when the laterite is indurated, Bme. i

a ¥ ey

.

(A T R " P Bulguyr, motiles snd plinthite. .
PoEL Buil solour is a oonveniant feature to *hardcteriza the so.

-
3%,

RS
(i)

- gnd therafore playe 8n important role in the dﬂacriptiun and cla

f
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difflrlnnna in spme of the ooloure between thees two mets
of chsrtn, soil nurvnynrn ers ndvisnd to atick to one or
the other during m survey, end to indicmte which one has
bean unud in their report,

In order to . wtendardize the determination of soil nnlnur,

the luil nust be molst when a soil clod is compursd with the

nuluur nhip-. For dark A horlzone, whioh may gquulify as m mollio
oy umbri: spipedon, the alr-dry colour of the moil must be given
LT unllk Pry wolours of the subebil ere also required for soils
with n ergiliic horizon thet mey be scoommodeted in d rhodic greet

‘group of the wlfisols or ultisocls., When e soil olod is mo

mottled Be to meke it diffioult to determine the colour of tha

: rpatrig;f'tha rubbud oolour omn be given, but this must be
"“ulearlyfututnd (eoge 2.5Y 6/4, motet end rubbed)s In such
B R-TITE h full daseription uf the mottles 1a required too.

Thn culour of mottles doew not nuonaeurily heve to be’
nnuurahuly datermined, but may be given in mors genersl terms
like reddish brown, derk brown ete. This dome not hold,
howsver, for mottles with m low chruma. For clessifiontion '
putposes it ia nEcessery to determine the colour of wuch mottlms
as lxuotlv B8 poesible, wven to the extent of ueing helf chroma
utdte CRege 7.5YR 3/14) Otherwise 1t will seldom be necessary
to determine the culour su precimae, slthough from time to time
there may buw ceses where one cleerly distinguishes o differsnce
without being mblwe to expruse it in Pull chromm or velue units,
In mugh’ casas in intetpoletion of the colour chips may be
warrenfed. For exemple: AR 10YR 3/3, AB 10YR 3/3 and B 10YR 3/4
or BY4 7.5YR 8/8, B42 5 to 7.5YR 5/B and C BYR 5/8. Hefore one
resorts tu such & degree of deteil, however, it 1s edvisable to lay
clode frum the horizons involved side by side on w white shest
of paper to moke sure the difParences are real.

To enable comparison nf colours determined during bright Y
westher mnd during overcest wemther, soil colours muwt slunys bl S
determined out of the dirnut sunlight, i.es in 1light reflected SV
from the sky., Thie oun be best sccomplished by Fecing away from

.thn sun when ubmparing the ewmple olod with the colour ohips,
‘Care mist alwo be taken that suil solours are not determined in

an envirenment with 8 strong reflection of coloured light, e.q.

1nu3dl B sodl pit or under a ulose tree canopy, or even very early
or very late in the dey, whan the sky is red,




-
I

iy 38 &

f wpucinl Porm of mottles im oelled plinthite. FPlinthite
ig an iron-rich, humus-poor mixturs of tloy with guertz and other
dilumnte. Hiinthite geanerel forms in & horlzon thet ls
gatursted with water at certein times in the reiny sBenson.
Radishribution of dron then forms soft more or less Glayey,
entd or dark red wmottles which usumlly are in a plety, polygonal
or reticulute patterns The mottles are not ponsidered plinthite
“unlwas thare bee been enough aénumulmtiun uf iron io permit
Lrpeversible hardaning on exposure to wetting and drying. Plénthite
in ths soil usuelly ie firm or very firm when molst and hard when
dry. In o molst woll, plinthite is guft énuugh:thst it can he
gut with = spode. After irreversd ble hardening, 1% 18 no longer
gonsidered plinthite ocut is cellod iig’stcnm ( sae section, b.5.8).
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G011l LEructure

lenerally speaking the atruntursl development of Zambian
8olls {8 rather eubduad, Rg 8 result, the determinatiun
of structural parameturs (grede, type snd clagse) is
difficult and wasily liable to diffarent intsrpretutionb,
making 4% hard to maintsin e conaistent and uniform appraach
wmong soll purveyoram, . : o

Structure is mast atrongly expressed when the soil lp dry,
the structure being much weakgr, and thus harder _to
disoern, when ths wsall 1a moist, = This should be borne in

“mind whan determining the moll struoture, Fortunately, most

of our fisldwork is done durlng the dry sesson, #8a there
should normelly not be much of & problem. '

The following remorks are offeied to sesist with, the.
ﬂmiarminatinnvnf the aotl structure (eee sloo the Boil Burvey
Manual for w good eluoldation uf the voll structure detere
minstione),

1

Broade af sliructute This refers +to the dngree of development
and durmbility of structurs, It oen be aseessed from the
sane with which the structural elements can be dintinguishud
in the plt ae well oo from the emount of amaller (brokaen)

. Peda and unoygrageted meterial that is produced when tHe

soil (or & blg clod of seil) im disturbeds A soll horlzon
with n strong whructure is almost entirely made up by peds
of uniform wlye (evgs in 8 vertisol) while in a horizon with
a weak wstruoture thare eppear to be peds of many slzes,
end aften slwo » grest amount of non-pedal materinl,

When the mtructure im 1ll-dafined 4in e dry pit the grade

uf  atructure 1s elther wesk or Rtructureless,. ‘FTu make

#urk which of tha two s epplicablé;—cluda of soll should be
broken with the hende. When they bresk mlong preferentinl
fuces of weekness the soll has weak structure yrade, otherwise
1t 18 structureiess. Thk word preferentisl ig smpheasized,
hinow structurelesns solls often neem tn break wlong facesn

of weskness as well, Uihen these Faces occur in hearly every
direction, depending un the direotion in which the hands aspply
Forow to the olode, then they cennot be consldered to  be
prefarential, hence the horizon muet be deseribed me strunturge
lens. Only when but a fey facen of weoknesa ars prevalent

guh tha horizon be regearded as having some atrustural develope
merk s
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Nurmally # masaive structure {p mora likely to oocur
in spndier soiles than in clayey suils, the letter more pasily
forming peda, gepaclally if there ls g 2:1 clay components It
ghould be noted thaet the occurrance of cloy cutons gther then
“in root channalas or grimal burrows and B ptructureless grade
of struckure are mutually exclusivas. This 14 not to sasy that
ho urgillipo horizon gan ootur in structureless soils, but 1t
oniy meens that thers are no tracas of olay tranalocatlon viaible
in such sblls.

The Wuidrlines for Boll Deacription recognizes only two
types uf gtruttureless grades! pingle grain and masslve, which
tn the Zamhian context ia highly unsatisfantory. Tharefors, the
168M sghume hHes baen adopted which diatingulshes betwsen single
grein, poroud masaive and maoplve, For the sake of clarity the
guslificaetion Wpompuct® ven be sdded tu messive. A compact mapsiv
structural gradae ls then reagerved for-measkve material that hao
o yary slbw permeabllity ar 1  sltogether impermeablu. A furthe
subdivision of porous measslve {s to be mede by adding one of the

CPollowing qunlifiuatiuna;uaakly unh&rent, moderstely coherent and
‘atrongly woherent. A structurelens grade in thua Hividad 4into

the Pollouing subgrsedes!
single grain
pohrous maepaive, weakly coherent
porous massive, ﬁnderately ooherent
paoroun massive, atrongly toherent
gompact masalve.

Fadon 32 in the Bpil Taxonomy glves an gxample of hou

these terma mia to be used.
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Boil noharende wnt woneistenoe are aloeely raleated
Pemtures, no that 1% gensrully will be possibla tu derive the
goHarence from the ocensistencs. The following tentrtlve ovonversion
table in glven sw w firat approech, leter a revislon will be
nasessary after aome fiald tasting.

Gonaistence when| conelstence whan ooherence
_dry mois ,
pxtramely herd not relevant ~ strong
_ axtramsly flrm, very firm strong
very hard Pirm,
o friable, very frisble moderate
: extremely firm strong
hard PR - vary firm, Pirm, frisble  moderate
o verv friable o wenk
EURCE KRR ‘\,_5"/3;'_:. h e xt,ramaly Plem muda;‘gte ‘
“Bidghtiy hard -~ | | VERY flre co
SRR R EY T fr1r11n
vvrv'frighlq A weak
nuft not ralgVaﬁt wrak

St e i I SR
B P IR S S RUREI

T

‘pru uf etrunturu . Mogt af the Zenblan anils on tha pluteau
erens heve m wank uuhungular blooky structire, IP the etructure
1w 1ntuﬂmndiatn batwaﬁn gngular and subangular 1t should be
dsesribad ms mngular 4o eubungulur rather than enguler end sub-
- mngular, as thie ra?exa tn ® sompound. etructure. A crumb atruu-
~ture only oocurs in mur?ére'hnrizuns (usually sandy) end 1a
‘unllkely” o Ud nf ‘s atrnng grade. . ’

Cumpaund atrunturce may ooccur in @ horlzon with 8 atrong
br modersts structursl grade. They should not be oonfused with
waek structurem, where the peds readily end rendomly dimintegrota
Anto amallar elementms. Compound structurss cen be describad as
#.yge "strong cosmrse subengulsr blocky, parting into fine sub-
anguler blooky", or "compound moderste very cosrse priematic and
waek medium subsnguler blooky", Alternatively, when one type of
atrugtuzre dominesten, yvet ® mpcond structursl type can vaguely
ba discerned ms well, it may be described ss for inatance
"modareter coarse subpngulsy blanky tanding tv wesk vary coarse
prismetiont,




nge Bf AtruUCtUTS Biaan vizes for waoch type of ped ard glvian
Ay the FAD Buidalines Por Profile Deegription €ous Bumsbimes -
puts ars very much lurgar than the lower 1imid of the bignngﬁ X
cises manbdidned in tha Buldelines. In such & cwsu it s o
rogommetded that the approximate siza ‘of the pads is givan, as
{ﬁ_ for inetanoe 4n a Yatrong very coarse (15-2% om) anguler blodky

l {wedgy. nhoped}® vartiwol horizone ‘ -

e e b e e e &S ¥ e @, | s
. D

hobob  Holl sonalBinuag. X
fhe FAD Guidelines for Boil Profile Dessription tresd tha

geturmination of sonsistenca fairly sxtensive, #o thers is 1i8tlm
nagd fos fuxthhr plucidation or smendmente.

t4 in not negessary, o determine the conaiatence of ® ;
nerizen aluwdys @b, @ll three molsture stetes) 1t can be restrictel
i1 mast ocamope bo those molature status that have practicel
tmplicutions Por mgrioulture. Eege the determination of the
: Jut conslatance of @ Melsharl sand will sarve little purpose,
b whila on the othen hand the wet consistance may be vary impordant
X pozematur LW e dumpo woil. Generslly speeking, the Pollowing
gunsistanoe grades should definitely be determinedt

dry , A horizon(s)
_malet ull hordzone
wet sleyay horizons

Although the terme used to desoriba the consistance et

il difPurent mulpture 1avelas &re unigue, it is nevartheless oommon
%} practice to add the molature ptute betwsen brackets behind the
conslstancs guelifipstion, like in *yery hard Cdry), pirm(modint),
slightly sbtioky wnd slightly plastic (wat)®e

Boll meterisl whigh is very hard when dry gften eppaars o
be csmehtude A dwmented layer, however, retaine Lts ooneisténce
undur nll uwoil molature gonditionms, whersams the uunnintnnni o une
sumented matwrisl varies with the molsturs oontants '

Py Dot Py e
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It 18 not necessary to describe pores as detailed
as 15 .suggested in the Guidelines for Soil Profile
,i;:-~ Deacr:ptinn. The following characteristics should be
A joned: dismeter (micro cen be left out, as they
' **tan hardly be seen with the naked eye, or even with a
bandlena), abundance, inped or exped (the latter maostly
. gocurting in surface horizons) and continuity.

-~

a

be€s6 Cytans

Cutans should bf course be mentioned when seen in the
profile, UWhen in doubt add the word "probable¥, UWhen
not observed, mention so. Illuviation cutans are formed
by selective translocation and should not be confused
with deposita.of material that hes been washed down mholly
- along cracka, ag for instance ean sometimes be observed in
" vertisols.

Normally if the word cutesn is used on its own, it is
understood to refer to (ferri-)a@rgillans (4iron-clsy cutanas),
If any pther type of cutan 1ls meant it should be specifically
be mentioned, like stress-cutsns. The colour of cutans

. muat be given when it contrasts clearly with the colour
of the métrix.

LeGe7 Krotovinas.

- . Infillings of animsl hurrows by material derived from
dﬁerlying horizons are known by the Russian work "krotovina®,
They are especially common in soils with.a high termite
sctivity, Krotovinas should be described in terms of

;'abudance and size. The same abudsnce and size clasaes

gcEn be used as those given for mineral nodules in the Guidew

'jilinea for Soil Profile Description, with an extrs size classa

ﬁ 'vlrv large” for krotovinas with & smallsat dimension of
2 Cm: or more.

k 6 8 Ngduleg

The word concretion can be used instesd of nodule

'when it has a more or lese goncentric fabric. Full
descriptian of the hodules must always be given (see Guide=
iines for Soil Profile Dascription). It is asdvisable to

¥ udee the gualification Ywell rounded® instead of just
3 . . } - - .. ‘ .‘—‘
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.'sperical' ihén they are 80 round thab thagﬁﬁggghavn'agquirtﬂ f
their shape by 1ntenuivs abrasion. Ironstsut*tsxt cpnvnntnat5:
_ term for hard pperical nodulas which coneist’ ‘mainly of 11xofa CF
As a “small smount of Manganese, can rendily impert @ blankiu&}. '
colour to wattles and hwodules, such sccretions should nnt be. -
«dtlnribsd aa~cunsisting mersly of  menganess, but =8 iron- : qi'
nunganenb‘gfnlﬂn). Sonetimcs 4t is not clesr uhuthur ua are
dlalfﬁﬁ“qith a mottle or nodulfle The expression nndullr lﬂttll;;
ar cnncretinnary mottle may  then pe used, but uuually it uill hu‘

betier to regard it as' @ guft nodula.

v ho? Sampling ._m‘~_.m_..ﬁu - S
¥ Laboratory detarninationu ars ended to supplv chlllcnl
and physiecal soil data in addition to data colllntld 1n thc
.field, They are yaed in ®80il ulasuifiaation and in. fl:u nlnagoa:
opuntf&caticna. Chewical and physical dute. from @an 1ntrtnu&c pas
af the characterization of the #0ile “hcit liqntflounoa in this
raepact 18 0@ impartent an that of the fisld date. The ulual
soil sample ue tgke 48 but @ Very gmall part of the soll it
geprasenis. Supposa ane ,1.5m deep, pit represents -8 mapping untt
of 41 ha and hes 9ix horizons, then the sanplea from thase. !ix
horizane together represent only O. pooe% of  the napping unit
“(assuming each sample: weighs 2Kg). ' Therefors great care’ ‘An
needad tu make sure the samp.e we ssnd 0 the lahurntnry not
only represents the describad pit but slao the napping unit.'
8o it is important in eempling to select repruluntat;ya pitt_
within the mapping unite, ; | ' R

-

’ shat makaa a sample representativu? A uanplc is :l*
presantative whgn ne "pig errors ore found latnr 1n‘tha churun-
gerization of the aapping unit. - For 1n=tancn, if thn lubarntor‘

: data indicate cartein toxicitlies and the. . farnnr appltas the
.‘ - ‘recopmendad improvement without rasult, than the npnpln hoppent
to ba a nnn-rapreacntativa ang pruvidad the rtcpun:ndatinn ‘war
| . 8 snund ans. 1In soil glaasification 8 wrong auupll nlv lald 13
‘ - miatukaa dn long use planning, becsuse cartaln 1initatiuna n:a
i not daterminud or 1land might prové to be nuoh petter than
: “iddicated by the sample.

Ideally we should pample a8 much 88 pnaaibla of thl
gurveyed mappipg unitn. Houwaver, there are 1131tat10np. firc
L _ we 1imit the number of pits in ords? to avuid dnplicntinn.'ﬁﬁr
\jg" L :gnud pit 38 enough to describe 8 mapplng unit of norual ii%&»

!f
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wa Know that the gampli

 FProm which 1 to 2 kg ip taken aftpr thorough

- 35 .

Uther pits moy be digyed and daseribed, but for the repurt

the best onw im eelected, while the dote of the remuining pite
ar8 kept in thé pruvincigl reocords but will not be publishad.
Bevondly we 1imit the Rumber of horizons in
It ie useleass to ldentify ten hortzons,
composition of the soll prafile,

# noll profilae.
if five pover the

in case the horizon thicke
nNess excaetds 50 om more than one wample should be oolleptod,
Alag wpuecial samples might he teken to determine e,q, tlay
inordase within n ghopt distance (an

required for {internstional
Boll olassificetion),

In the laboratory tha eenples are tried,

g 2 mhm sigve and atored in a hox, From thig
("Subasampleg

alevad through
box wamples
") are teken for such leboratory detaexmination,
Here again the problem of taking reproeentative sumples pomen
ups The soll in the box should be well mixed to pynig BUB~
sampling ervors, Rpart  from the gsub-sumpling, tintlytioal
deturminations erg nol WU % consistent wng accurate and hare
too an error 1e mede, A1l 4n wll the fina) laboretury date of

the suiln ars subjeet to sll kinds of errors. Hrom experisnce

ng in  the fiwid mnntributqm most to the
errors Bubesampling and ghalytical Brrors are reduoed
68 pussible by the labgoratary heraonel |
of this problem, Bg ashould the surveyor
in mind whensver bamples are to be  takgn,

#8 mueh
88 thay sre well mwure

Topsodl samples form a differen
the fopsull is the most important part of the a0il with respeot
to agriculture it is not anough to take a Aemple from junt ane
Polnt, but e composite sempe nueds to be pollected from this
part of the aoil.‘ The more sites in tha viciniiy of tha pit
oen ba mampled C(in o random woy) the better, A number of 25
sltap le recommended, These 25 sumples are pleoced in g heap,

mixing,

t catagory of gamples, Aas

The following rules should be followed when

sampling:
- Brleat tha most

representative face of tg pit,
BEmR 0ne 8s umed 4o describe tha prafile.

8 position Por sampling the objactive is tp
of uniform moteiiwl seemingly From g visual

being the
In sglecting

8 ldentification
point of view

be, and keep thig

oAy,

e N




T,  represinbubiviodd vie Lorizoite Any apadinl festures llkaly
’Qf“ ';"3 to producn annlytlcal sharration ouch es lined termits
'¥f f‘1] . galleries should Bs ovoldad, and whers such festures ore

l

exposad upon gampling @ nuw aite should be ohosen, UWhere
b . teaturas oooul thet  oioudd ba drawn to, the attantion of .
[, - 7"»*; lmboratory perounnal such an-goft noduler materisl in the
‘mebrix 8 note should be mada . te  raport thia in the
igboratory desa mhaatn. In this uxemple 1% is clear that
i, o . prushing of nodules and inaorporation of them into tha Bube
e " pumpla materinl may reault in detqrminattona that suggest

" {'. ponditions out bf 1ine with sotual fleld ponditiona,.

{1 ‘fl!& © Bample from the bmae of the pit upusrds. This spprosoh
;;Q-' U wvelds the pupsibility of rontamination by eplllege that
' " uan ocour whap aampling o Fram the purfoce tdownwardeo
3. Where a horizon hea depbh grecter then 50 cm it should be

apllt into gryual sustions for pampling such that no single
saption 1s dnepur bhan 50 om.

k, FEach horizon should be sonped throughnout Lt entlire dapth.'

e ﬂxrectil;“éﬁ? mhmmnd mbient 2 b=t Angn tha pit Pece, the
mqturial buing cerafully remouat wemdt =inand An on o plastic bag
directly. fg 1% io @oolreble to collect shout 1-2 Kg af
muteriel the dimenoiono of tha ghannel will vary from
Harizon to horlzon hut Tor sash hordzon the two bounderiss

parallel to the ndil surfacs ghould ke of simllar alze.

S e —————— et e

. ! Be Aluuyd tpke sommles foom Preshly pxpoaud uncontominated pit
fuges wmxcnpt in the tase of oumposite topsoil gemples Bnd
naver collect semples  near auge: helecs -

Foolo B Bamplua should he polleoted one By one and woch packed

lf E immuedintely, Twe lobols ~tmold be ppoyided, one placed insida
- tha beg and unp tipd to the outeids. On the lsbels should
i _ -ﬁ% be reoorded @ unigus profile number, 8 hurizon identificatlion
:f L gf' regorded by meking the upper snd lower horizon dapthas, thae

name of the tollentor end the date of unilactinno

B e Tel Samplae should  he et otasyet, o *4w ‘lphHoretory as soon 88
b e ' possible sccompenied By a profile senant=bion pngd three

fE e 20 praparsed copies of the laboratory dete sheet. In canes whare
[ 1t Aw nnomseary to store sumplee for @ while these should be
b L  unppoked, spreat on 8 olman o rfaca, plr~dricd sand rspacked

i ! gt the murlipni snaochurdde, Tie ppkion will redunm the rate

£ | " af ghange dug L2 microbioiogioal end other reactive activitye

N
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5 BURVEY REPURT

5s1s Bontent of BUrvVey reporte

A standard soll Burvey raport consists of the Pollowing
chaptare

~ Bummsry Cand recommendetiona),
- Reknowledgements

1+ Introduction
Z2s Environment

2.1 Loontian : _
2o2 Cnmhunicatiun, populetion, infrestructure
2.3 [Qlimate

2.4 Ueovlagy

265 Phyaiugraphv, hydrolaogy

2.6 Vegetation and lend use

3 8Burvey methoda
3.1 UOffice methods
3.2 Ffield methods

Mo Duseription of mepping unita

kel General (incl, legend)
b,2 Description of Individual mapping unite
be3 Clessificetion end correlotion

5, Lang tapablility and crop sultability

5.1 Land capability

5.2 Irrigability clessification

5.3 Crop sultabllifty

5S4 GenEfal remarke or mansgament snd Productivity

Refaerences

Appentdices 1 - Profils description and anelytical dota,
( bther standard Bppendices will be taken care of
at Mount Mekulu).




ey

S
Bontent of tha chapbars.

Some more remarks oon he wode on what wnch ghapter
shoult sontaine The Pirot napge of @ atandnrd soll survey
raport 1o tha i}jggwgﬂggo Un this pmpa the fullowing text 18
rgquirad: fiepuhlia ot Zembis, Ministry of Agriculture and '
Water Developmenit. Number nf survey report, MName of Burvey
(title), provinece, suthor(ad, Soil Burvey Unit, Year of
publicution, Mature of raport in coaok 1t ia preliminary or
interim and Rddresa where thé report cen be obtaineds In tha
aupmagy, she mein  Fechs of the repurt sre summerized 1o half

page or leobe Clgny recommencations may be- inoluded. The
Roknowledgenan b ern newded to thank ull those invuolved,
eppeeinlly highod mithrst 4 ing and other praple outside tha

‘Boil Burvey Unilie

In the Antroduntion, yhimb -euld have a length of 2 pages
or leae, tha ratoon Eiy Whie tuzvey wee corried out, the datea
of the supvey, tha sesle gqopg i the Fiuld snd the apale of

the Finol neps wro bo he gentianada

Tn puvirnnaziy nix seeblons are ty be written, for
gtanderd reporis each puekion should ke not more Lthen one,
preferahly helf o puge of Soxts In pome “epaps one of the
pagkine s may b2 lopeer 1F sabmerating Tesbudns can be mentioned
Tha dae of §igurea in thie pard of the report is recommended,
gapscially in pzueogy (o phyologrephye

In suryay methula the ppecifin methods and detnils about
the woy the purvey was garsried should be mantionnd. HKeep thie
chapter ahord, -

T dnanrintion of monping unite the malin body of the repo:
i glven and thus 8 1ot of effort should nn into this chapters
1t may hegin with goma ptotemente anbout previous work an soll
survey in the ares ‘end on tha genesis (history of formation)
of the srilze In the nnx£ poction simple descriptions of the
mepsiip unlts are glvan, consisting uf thu main concept of the
mapping unlt and tha renge of charanteristics. FProflile
descriptiona  ond surmarized forms of them ghould not be inolu
14 ia wapnolnlly {wportont to be clear about the differancese

:Ahatmenn the mapping unitsy @ ppecial table ghaowing the

differsncen ip t{harefore often helpful, The extent of sach
mapping unit cen plther be mentioned with sach description or
glven asfn table. The clascifiestion-af tha soils nueording

4 - bbans T memind e [ RS LV T
LR
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: '(1n.prnqreun) 1a imperative, Clessifloation aucording to
 FAO/UNEBCD and Buil Taxonomy is recommended, This chapter
- is aften tha most boring purt of tha raport, Try to put a
" personal toush ko tha description of the mopping units,
Mantion particulers shout them, evan if you are not sure
'“~:MHEther.they réally have m meaning. . Hememhber that you hava
been wome tima in the ares and befure another pereson will see
,"  the aaméNphanumaha it may take many YRADE,

» . -~ In lmnd cepebddity snd crop sultobility the land evaluntion
' . wooording bu the present system is presented.  Po nat give
| . the mathudology me 1t will be yiven ss s stenderd PRPEnALX.
{2 97 In Abde ohepter the land sapahility olass of esch mapping unit

. Aa to be fdantified toguther with the sultabllity of cropa,
5 _in_Hnuavnr it 48 not enough to stop this chapter at thig point,

: ;; : :a'Ynu should tey 4o get.un Bverview of the potentiel land use of
NSRS the survay ares. Having etudied the soilo Bnd with some knowledge
#about crops Bnd agriculture in the reglon it must bavpuagibla'tu
pive Anformetinn ebout possibllities. These suggestiona will

than ba etudied by the plannerae,
1 S In refurenues you give tha literstiss HE meRtTafed T -the
1 text.  1n reparts With “only few references this can be done hy
" using Pootnotes, -

Appapdiosn. Appendix 1 is slueye the profile deacriptivne
and the ehalytinsl dain, Appendix 2 is 8 standarlized appendix on

. methods of anslysis. Appendix 3 1a g standarized appendix on

§ ; the interpretation of analyticel date. Rppendix 4 is & standarizad
: Bppendix on land cspabilifv.-iAppendix 5 ls a stendartized appendix
an 1rfigahility elessification, which will only be included if
relavant. More eppendices may be sdded, e.g. tables used in land
nvaluatinn, apnuific‘phenbmana in the study area. The laat
atendarlzed nppendix, without s number, is 1iat of Burvey reportas
publiahed sofers Thie mppendix will be provided by Mt. Makulu,
togather with the other standarized appendices.

Uptional s « ipapary. e hayemyq"kggg<ipwqugm§hs persons
who will resd the reports It would be better to avold terms which
neag explahabiun§' If this 18 impossibla, we use @ footnote.

Alwo optithel im @ tehie showing the correletion betwemn the solly,
af the wurrent report with others, ' '
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Fnllumin§ the suntent page m liat of tap;gg.':;ggggg
png_maps ahould ﬁé“glvan. Especinlly figures gnlighten a report

remarkeably. A panoil drawn pkatoh is often pufficiant for the
- graughtsman to maka 8 useful figure. The number of each mep

scuompaning the rgport should be mentioned in the llat of mapa.
A locetion map C(oftan an @ figura), a poll map and & lend '
gapavility map aré imperative in puoh repurte. The legand 4

of mesh mep shoult be slmple and clesars In the desoription
of the mepping unite the inclusion ufmphp,lsgand~makaa'the
dasnription more andr-aﬂd”fé“"fgbﬁamendmd;' The anil map and
tha land cgpmbilgty map may only be gombined Lif dalinéatinns
mre similar wnd mepping units erd large enough fop the symbalse

Bgrersl pemprks an writing suryey reports -

1 Do not maka long and boring tpxtas usa wimple termsj
write short sentences. ‘

2 Do ndt tecture on texthbook lesues, Be froctual

3o Use paregraphs 88 much ss possible

by Typa draft at double spacing
5, Write pege ﬁumbern only by pencll

Go Use Figures wherever possible} mention locetion of figures
and teblms on the slde of the pagej number figurae and
tebles par chapter (fig. 5,1, 5.2)} glve tables and

. figurss on sveperate dheetg. L '

7, Do most of the writing in the Pleld while amping, your - v

mamory ia freshar snd foroing oneaelf to write tha findings
of the dey mekes fhe survey of the next day mors pleasant
gnd olear.. '

. Editing of suryey reportgo.

In order to get aome nunatﬁfannv in content end
preaenﬁétinn gf survey rebu:ha the soll correlator
will sot es mditor and tuke cere of comPormiby,
uurrglatinn, taxt editing and rapruduction.

o e
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